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PREFACE 


The avcraf^e animal.crop of jnto fibit- aniouiits to aboat J,000,000 
tons, and since Jiractically the wliole of this is s|nin into yarns of 
_ various kinds, it is clear that the jutc-spinning indnsliy is an 
extensive one. t'ltcat extensions of machinery and nulls are iii 
lirogrcss, and these will still further inerease the iinixirlaiice of 
the subject; hence, no apology is necessary for the' introdnetioii 
of the present work, espeijally when the literature on the subject 
is not very extensive. 

Most of the material ineluded in this work appeared originally 
in serial form in the I'cxlilc Mmuifatlurci'; what has heen added 
since is fordhe purpose of bringing the subject up to date, and 
the first part of the work is now issued to the trade, and to those 
otherwise interested in the development of the industry, 

Sin'cc the book has been written from a practical stand]X)int, 
and all the photographs and drawings pr('[)ared specially by the 
Authors to illustrate the various phases of the subject, it is hoped 
that the production will prove useful as a guide and help to mill 
managers, foremen and students. 

Although most ofdhe illustrations have been made from actual 
machines in work, the Authors are indebted for prints and other 
particulars to the following Firms • Messrs. Fairhairn, Lawson, 
Combe-Barbour, Ltd., Leeds and Belfast; Messrs. Charles Barker, 
Sons & Co., Dundee; Messrs. Urijiihart, Lindsay A Co., Ltd,, 
Dundee; and Messrs. Douglas F'raser & Sons, Ltd , .Arbroath , as 
well as to Messrs. James Scott & Sons and to Messrs. James (.'ar- 
michael & Sons for perniission to use illustrations relating to 
motive power. 

The appreciation and thanks of the Authors for the kindness 
shown by the Principals of these Firms, as well as that of private 
individuals, arc hereby recorded. 

Thomas Woodhouse. 

Petek Kilgour. 

Dundee , 

May 1920 
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JUTE AND JUTE SPINNING 


(■|[AFTI'R I 

EdTAXICAI, 1)|:SCI!I1>IIIIN’ AXl) SdUIiCIiS OF THE I’t.AN'f 

CoMi'AHl'li with the iiuliislius of cotton, wool, and llax, the jute 
industry I'ciiftinly occupies a siiboidinate position m llie textile 
world; but, nevei tlieles-,, it is of cxtieine iinportain e, and from a 
mechanical point of view there is |ieihaps no branch of this industry 
which IS more interesting and at the same time moic coniplicated 
than that which embraces the \aiions processes which lead up to 
and include the operation of s])nining. A description of any 
process of textile inannf.ittuic is invariably more satisfactory 
when some idea of the oiigiii, growth, and soiirci' of the tibre used 
is dcsciibed, and for this reason we shall devote tlic first two 
chapters of this work to the cultivation and growth of the |ilaiits, 
to the harvesting of the stems, and to the neci'Ssary and iiiipoi tant 
treatment w'hich these steins have to undergo in order that they 
may assume the desired condition for the removal ol the fibrous 
layers to lacilitate the iirejiaration of the fibre which is obtained 
from them, and to some lemarks wliith bear upon the methods 
0^ dealing with the fibre before it ultimately reaches the first 
department in the spinning mill. 

The comnlercial jute fibre, or rather that wtiich is invariably 
used in the textile trade, is obtained from two species of jilants 
belonging to the order Tdiacca, and these two are closely allied to 
the order Malvac,^, from a variety of which the cotton fibre is 
obtained. These two species of ji^i plants are known respecti^|^ 
as Corchorns capsularis and Corchorus olitonus, the respective 
fruits of whiclj, as their names imply, are capsules and jxids. Both 
PART I. 
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arc annual plants which grow to a height of from 5 to 10 ft., although 
in exceptional circumstances they may rise to a height of 15 ft. or 
more. In general \lic fibre which is supplied for the ordinary 
jirocesscs of jute spinning and for the general types of jute fabrics 
varies in length from 4 to 10 ft. The mam stem of the plant is 
round and smooth, its diameter is about half an inch, anjl there is 



Fig. I. 

I)y fermtsston of Metsrs. Cashel! <&• Co, Ltl , London. 


a tendency for branches to shoot out if sufficientj(,space is left 
between the various plants during their growth. This inclination 
for branching is naturally encouraged when the plant is grown for 
seed alone, but if the object in view is for fibre only, which is almost 
invariably the case, less space is allowed between the plants. The 
leaves are 4 to 5 in. long, and aHout in. broad, while the flowers 
arc small and of a whitish-yellow tint—the deepest colour being 
near the tip of the plant. 
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Figs.^i and 2 represent the general features of the two varieties, 
both being views of the top l)ranchcs of the plants. In Fig. i the 
capsule fruit of the variety t onliorKs capsiilans is clearly seen in 
thelleft-hand bottom corner, while the fruit i>od of the Corclionis 
ohtoriiis is equally clear at 4 in Fig. 2. In both figures the general 
appearancq of-the leaves and flowers appears to advantage, while 



the pllBtographical reproduction in F'ig. 3 shows in detail the 
various parts of one of the leaves of the variety Corchorus ohlorius. 
Figj 4 is a drawing from one of the plants; it represents a forked 
stem of the Corchorus olitorius, from each branch of which one 
or more pbds appear. Part A shows the appearance of the pod 
after^hc seeds are disseminated; in this particular pod there were 
nearly ninety seeds. Near the bottom of the stem a portion of 
the bark has been stripped and bent back at B; the fibres are 
located in this part of the plant. 
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The botanical description of the two species will jxirhaps be 
best described by quoting from J. Forbes Koyle’s work on The 
Fibrous Plants of India 

" Corchonis olilorius, Pot-herb, or Jews’ Mallow, as seen in the 
Mediterranean region, is a herbaceous annual plant, only a foot or 



Fig, 3. 



Ip 

il 

Fig. 4. 


tw'o, but III India of several feet in height, and erect in habit. The 
stem is smooth, cylindrical, and more or less branched. The 
loaves arc of a lively green colour and smooth, alternate, on foot¬ 
stalks, oval or ovo-lanceolatc in shape, with the margin dentate, 
and with the two lower dentilures terminated by a slender fila¬ 
ment (sec I'lg. 3). The stipules arc simple, awl-shaped, and reddish- 
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coloured at the base. Tlie peduncle^ or llower stalks arc one- to 
t\vo-llowcrc(l. The llo\v('rs are small, liaxang the calyx eousisting 
of tiv'c pieces or sepals, and the corolla of live vellow petals. Stamens 
numerous. Torus cup-shaped, with yl.mds at the base of the 
petals. Ovary solitary, ripening' into a lony, ne.irlv cylindiical 
pod, ten-ri1d)e(l, six to ('if;ht tunes loiiyer than it is broad, tive-cellcd, 
and forfned of five v.iKes, wath tive tirmiiial )>oints. Seeds 
mimerott'i, with nearly perfect transverse |).utitioiis between 
them.” 

This is called ‘.‘I’atta” in Sanscrit, and “Pat” in lieiigalee, 
flowers in th'e rainy seasonoind fructifies m Octobei and November. 
Cloth madi' of it is called “Tat”; the fibre, '' jute.” ft is stt])- 
posed to be the plant alluded to in job x.\.\, .4, " who cut tip mallows 
by the busljes.” 

‘‘ Corchorii'i cap'<ulan\, or ' Capsular corchorus,’ is also an 
annual, with a strai;.;ht, smooth, and cylindrical, afterwards 
branched, stem, fiom four and live to eifjht and ten feet 111 height. 
The leaves have long footstalks, and are oval, acuminate, thin, 
and of a light green ; serrated at their margins, with the two lower 
serratures terminating in narrow fikimeiits. The flowers arc 
sm.all, yellow, and like' those of tin* otlii'r sjH'iies in the number of 
their jiarts. The capsules are short .ind globose, wrinkled, and 
muricated, with live cells, and composed of live valves; seeds 
few in each <ell, and without transverse ]>artitions. It llowers in 
the rainy season, and the fmit is ripe in September and October.” 

This IS the ” Cdii-nahta pat ” of the ffengalese, and its fibre is 
sometimes called ” Nalta jiitis” It is called ''isbuiid” in North- 
West India. It has been called '' C hinese Hemj) ” {Runnhjina) 
by the Malays, and its fibre “China pat” by Ko.xbiirgh. The 
kind called “ Tectah pat” is said to be a variety of this 
species. 

Corchorus capsnlaris is cultivated in the Northern districts, 
whereas Corchorus olitorius is cultivated in the Ilooghly district, 
the 24 Parganas, and the Siindarbans. The chief districts in 
which jute is grown are illustrated by numbers in big, 5. 
It will lie seen from this ligure, and from the names of the 
districts in the following table, that the area under jute 
cultivation extends from the Bay of Bengal right up to 
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the hills near the base of the Himalaya mountains, and from 
Champaran and Orissa on the west to Lakhirnjnir and Assam on 
the east. Ajiino.xiniately ono-ti'iith of the arable land in this area, 
including jirartically one-third of that in .Mymensingli, is cultivated 
annually for the production of jute fibre. • Comparatively small 
quantities of other fibrous jilants arc grown in the sam'c districts. 
It is, of course, understood tha t some scheme of rotation'of crops 
is followed; rape, mustard, paddy, potatoes, peas, • and similar 
substances being sown in rotation. 

The number of bales under cultivation, the uames and numbers 
of the districts, the number of acres nnder cultivation, and the 
yield of marketable fibre in bales of 400 lb. each, apjiear in the 
following tables:— 


EASTKKN BENGAL AND ASSAM 


No 




III 

Mail. 

NuillC of DibtiK't 









H.iics 

Ollt- 

At res. 

B.iles. 

OuO 





turn 



turn 

1 

Dacca . 

l8fi,(«oo 

425,000 

7'' 

188,000 

535.800 

95 

1 

Mymciisingh 

758,000 

2,1 i7,<*oo 

94 

7 5(>,uoo 

2,155,000 

95 

3 

iMtidpur 

i 3 <), 5 oo 

3 n. 9 oo 

75 

I 5<>,otio 

427,500 

95 

4 

Btickarganj . 

29.U00 

78, ^<to 

90 

29,000 

H2,()00 

95 

3 

Chittagong . 

^00 

OOO 

97 

^00 

855 

95 

{> 

Tippcrah 

275,000 

783,701) 

95 

268,000 

763.800 

95 

7 

Noakhali 

^o,8on 

87,800 

95 

29,000 

74,100 

95 

8 

Kajslialii 

78,700 

120,400 

51 

80,(400 

21^,450 

90 

9 

Dinajpur 

119 , 8(10 

35 '>. 4 '>« 

100 

II(>,8oo 

315 . 36 U 

90 

10 

Jalpaigiin . 

94,800 

227,500 

80 

.,4,800 

241.740 

85 

11 

Uangpur 

299,900 

817,900 

91 

2(40,000 

783,000 

90 

12 

Bog ra , 

I ^ 0,000 

292,500 

75 

I y),ooo 

512,000 

80 

13 

Pabna . 

2 '.)T, 50 O 

904,500 

100 

220,000 

695.000 

105 

M 

Maldah 

3o,ot)<) 

9 ^,ooo 

70 

58,000 

114,000 

100 

15 

Gichar 

400 

1,100 

95 

3 “ 

864 

90 

10 

Sylhet . 

42,000 

100,800 

80 

36,000 

64,800 

60 

17 

OOsUpara 

^7,000 

111,000 

100 

46,000 

124.200 

90 

18 

Kamrup 

5,100 

12,900 

84 

’ 5.^90 

15.31-2 

88 

19 

Darrang 

1,000 

2,400 

80 

1. 590 

5 .f >40 

93’3 

20 

Nowgong 

500 

1,500 

100 

800 

2,400 

100 

21 

Sibsagar 

200 

400 

70 

200 

480 

80 

22 

Lakhimpur . 

100 

500 

100 

127 

381 

100 

23 , 

Garo Hills 

4.400 

9,200 

70 

4,600- 

12,420 

90 

— 

— 

2,491,300 

6.54,1.400 

— 

2,482,947 

6,943.082 

— 
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No. 


in 

N’.inio (4 iMslrK 

Map 


24 

Hnnhtfiii 

2 .S 

Mnki.ipur 

26 

Hoofihly 

27 

Hownili* 

28 

24 PargaiiA? 

2 <) 

Xadij^a 

30 

Mu rshnlaba<l 

31 

Jesvore . 

32 

Khulna 


Champaran 

U 

Muzallaijiur 

35 

Jlhagiiliuir 

3 (> 

PurnfiaU 

37 

Darjeclnlj' 

38 

San til 


P.irf^.inas 

39 

Ciittick 

40 

l^.iiasfirc 

41 

Cooch-Bc'liar 


- 


BFNT.AI, 



Ml 1 





Nert's 

n lies 

Util 

\er.-v 

H.ilcs 

Out 

. 


lU’ II 



him 


VS. 50 .) 

05 

15,000 

17.250 

i "5 

•y.oon 

Ki.Soo 

80 

t 1,000 

2<>.4t'0 

80 

48,KB) 

I l»l .<)00 

8t 

<►0,000 

Ii^S,,,oo 

I It) 

24.<>t)(> 

»o 

'>5 

25.000 

S2.V.0 

1 10 

8*5,00(1 

220,500 

<)0 

8(>. 500 

2«)}, 1(H) 

I 10 

47 . 4 '’*’ 

I 25. loo 

88 

«jl,t 'OO 

25 '». 15 o 

■>5 

. 27.700 

i' 2 . V)0 

73 

j0,000 

If 1.000 

‘^5 

0 1.'"" 

251,O'o 

<>o 

1(15,000 

5 H.500 

110 

I(),8oo 

j7,(»oo 

05 

^8,100 

120,01 5 

105 

3''2 

()00 

79 

<)oo 

2 , 2<)5 

«.5 

2,000 

fl.OOO 

Ifio 

I. }00 

}, 2 'JO 

100 

I,2<)0 

tooo 

10 1 

.0 It 

Io.O<>2 

107 

240,000 

()(> 2 , JOO 

<12 

270,000 

708.750 

^ 7'5 

4.500 

<S,()oo 

(>0 

5,000 

10,500 

70 

I.fioo 

1,200 

40 

7 -.V'<> 

22,<>50 

102 

I 1 , y>o 

2<>,2oo 


12,000 

34 .<>20 

97 

2,200 

2,<»0(> 

i'> 

PJOO 

<1,990 

95 

20,000 

^ 2,000 

70 

32.7.50 


()0 


I, 0 <>I.,joo 

- 

870.1-)! 

.;.S 7 -TI 97 

- 


Year. 

Total Xiiiiilicr o' 

' \..rcs 1 

1 ‘d.il Nnmli'T <./ 
n.ilcv 

1 -ifiu (.ro|> 

IQIT 


8,2 11 

j 8.S\ 

1912 


'l. 5 -ii.-i 79 

' 9 iij 


The filial forecasts from the ye.us mentioneil above to 1919-20 
are as under :— 


Year 



Ap|iroxiiiia(c 

Acres 

Bales 

< lilt turn 
per Ac If 

1913-14 

3,169,000 

«. 7 A 44 <^ 

<12 

1914-15 

,l.,SjS, 7 i 7 

10,52-),610 

lo^\ 

1915-16 

c,I 77 . 1 iCi 

7.429.112 

lo^ 

1916-17 

2,6.86,000 

8,26(),266‘ 

102 ^ 

1917-18 

2,750,000 

8,')0 1,391 

loHlj 

1918-10 

2,500.382 

H,501.258 

ini 

1919-20 

2,821.000 

8,636,200 

102 


The above figures were supplied by Messrs. J. J. Barrie & Co., 
Dundee. It will be noticed that the percentages are sometimes 
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stated above lOO. This happens when the yield of fibre exceeds 
three bales per acre. 



Although there is a considerable number of districts in which 
jute is grown, it is almost essential for commercial reasons that the 
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various dietricts should be f^ioupod so tliat all may ho includod in a 
few woll-dolincd divisions, l-'oi so\'oial years jiractically the whole 
of the jute crop was placed under four heads-- \i/.., Xarainguuije, 
Serajguiige, Daisee, and Dowrah. .\ccoriling to C. ('haudliury, 
the commercial divisuins of the jute tracts are as follows-- 

I. Nanuii^unit', 

2 Ser.iimnijo, 

3 1 ttity.i fT Xorllicrn , 

\ Dowi.ili, 

1. “ Naraingtinjo ” jtite ts grown ou the tiaets of lands which are 
supjihed with'wnter ftom the old Iframhajuttra n\er. Thete is no 
other jutc tiact in Ifengal wheie water ts so elear as that of the old 
BramhajHitra. The colour of the jttte of this tract ts the best m 
the market'. . Most parts of thts tract aie liable to submersion by 
floods when tile croj) is still on the fields. This staiidiiig water is 
responsible for the "rooty” and "mossy” fibres of this ti.ict. 
High lauds of this traet yield iibres of exceptionally good quality. 
About 30 per cent, of this tract is " hessian” warp. Xaraiiigunjo 
and Chandinir are the jirnicijial markets in this tract, which is 
under the jurisdiction of Mymeiisingh, Dacca, and Tijipcrah 
districts, 

2. " Si'rajgtmje ” jute is obtained from the tract of lands which 
are fed liy the iiew'Diainhaiiutia or Jamiina river. The water of 
this river is nearly equal to that of the old Bramhaimtia in jxiint 
of cleanliness. The pimcij'td market of this tract is Si.i-ajgunje, 
which is supplied with jute from the western jiart of Mynieiisingh, 
and from Babna, Bogra, Cootli-Behar, Kangjnir, and (ioalpara. 
About 30 per cent, of the jutc of this tract falls under " hessian,” 

3. " Uttarya ” or "Northern” jute is grown in the tract of 
high lands which are principally wateied by the tributary rivers of 
the Branihaputra. Only a limited jiart of this tract receives a 
direct supply of water from the rivers. Jute of this tract is there¬ 
fore steeped and washed mainly m ditch-water, and as the same 
water is used for successive steepings, it becomes more or less 
coloured owing to decayed vegetable matter as the operation is 
continued. The colour of the jutc of this tract is therefore inferior. 
Thirty per cent, of this jute comes under " hessian.” Huldibari, 
Domar, Kissengunj, Kasba, and Forbeshgunj are the principal 
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marts in tins tract, wltich nichulcs the districts of Rajshajii, Bogra, 
Kang])iir, Jalpaiguri, Dinajpiir, Maldah, and Pnrncali. 

4, “ Dowrali ” jute is grown on the lands which are swamped 
by the branches of the river (iaiiges, containing muddy water. 
This nuiddv water imparts a grey colour to the libre of this tract. 
The “ Dowrah" jnte is veiy strong, but hardn It is used prin¬ 
cipally for sackings and coidage. Madan|)nr, Berhamgunj, and 
.•\ngari, in the district of Taridpui, are the chief markets in this tract. 

5. “Daisce” jute belongs to the species ('orclioru:^ ohiorius. 
It is grown m the high lands m the neighbourhood of Calcutta. 
The ]Uti‘ of this ti.ict is steeiied in the.ditch-water supplied by the 
rains or the rivers Hhagiratln and Damoodar, also Koopnarain, 
which contains muddy water during the tarns. Owing to this 
cpiahty of the wafer, and some obji'ctionable methocl of steeping, 
the jute of this tract is more or less bhu k m colour', this jute, is 
used principally for bagging and for yams which are to be dyed 
a dark colour. Badyabati, in Hooghly, .and Belgatchia, in the 
24 Parganas, are flic principal markets. 

This classification is n.iturally subject to slight deviations, and 
while Naraingimgc, Serajgimge, Daisce, and Jtowrah fibres are 
still household words in the trade, it is not unusual to Imd included 
in these divisions the names of Dacca, lossa, Chittagong, and 
Bimlipitani. The latter, although used as, and for, a substitute 
of jute, is obtained from a plant known botanically by the name^ 
//lAiscns caintaliiiitis, and may therefore be considered as a kind of 
hemp. It is largely cultivated in many jiarts of lndia,.and is used 
for various purposes. The fruit, when ripe, is used as a vegetable, 
and the fibre is separated from the stalk m practically the same 
way as the ordinary jute fibre (see p. 22, Chapter II). The fibre 
of Bimlipitam jute, or Mesthapat, as it is termed in Bengal, is 
similar to some of the other jute substitutes, and it is now baled 
and e.xported as a separate grade—hence the inclusion of this name 
in the divisions. 

The divisions are made up with regard to the particular pro¬ 
perties and value of the fibres for commercial jiurposes, and the 
general characteristic features by means of which such classification 
i% determined arc as follows :— 

^Naraingunge : Strong fibre; reddish cast at fibre ends, but a 
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creamy colour in most iiarts; red loots; suitable for lust-class 
yarns, aiul iiarticul.irly for waiji which rci|uu-ps to he veiy stroiii,'. 

SEKAtGUNCiE : Modi'iate streujtth, soft librc'. Iiitlit colotu, white 
to bluish grey; occasionally black roots, but usually fiee fiom 
dark-red coloured roots,m the bidtei (lasses; e.isily bleaiheil on 
-iccouiit of itsMiatbral light shadi', suitable foi lirst-class weft yaiiis. 

Daisee ; .Moderate slreiiglh, soft silky libre, daik colour, light 
red to slate'and dark grey, suit.ible foi mi\mg with othei (|U,ihties, 
or for Use alone wlieie colour is uiiiiiipoit.iiit. 

DiiWR.mi ; .Medium strength; haid and buttle hbre , j^cueially 
darkish colour: suitable for (oiutuon thick wefts or lopes; veiy 
rooty and barky libre. 

Hi.mlipi r.tti OK .Mesiiia' I'air to poor colour, short to fair 
length of libre, but baish, lacks the s|)inmng propeities which aie 
possessed by th'e oidiiiary giadie of jute. 

Tossa : Idbre similar to tlu* fmesl Daisee, but much cleaner 
and stronger, line lustre and quality in the linei giadis, and 
suitable for fine yams. 

Dacca and Cm r r.w.ONa; : These lihres are similar to Naramguiige 
qualities. 

The characteristics of the s.ime or similar kind of fibre vary 
according to the particular soil m wiiuh the pfants have been grown, 
and will also vary slightly with the (lunate. Although the above 
remarks reiireseut generally the chief featuies of ea( h class, they 
cannot be e.xiiected to be absolutely reliable ill e\'ery case. 'Hie 
remarks as to strength, general colour, and suitability for iiarticular 
ktnds of yarn may be considered faiily accurate, btit tiiore details 
of s(ame of these jiroperties will be tlisciissed in connection with 
the actual processes of jtreparmg and sptiimng. Considered' 
generally, the main features by which the quality of jute is esti¬ 
mated are : Length, strength, lustre, fineness, softness, uniformity 
m colour, absence of roots, cleanness of libie, and s])iuiiing iiroperties, 
but for particular classes of yam one or more of these fealiires may 
be tmimportant. These points will be considered as occasion arises. 

Roth species of jute plants have early and late varieties. The 
early varieties yield the finest fibre, but the late varieties give the 
heaviest yield of fibre. It Is customary to cultivate-the early 
varieties on those lands which are subject to early floods; by this 
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arrangement the plants almost invariably reach a height of from 
two to three feet before the time of the Hoods, and hence they are 
sufficiently strong to withstand the action of the water. In many 
districts both early and late varieties arc cultivated—a process 
which enables harvesting to be performed, at different periods. In 
all cases it is advisable, if not imperative, to tesort fo interchange 
of seed, for the greatest success results from this method. Jute 
plants are often grown in .Assam for the sake of the seed, and this 
seed is then iinjiorted in large quantities to Mymensingh and other 
large jute-growing centres. 

Although atlem])ts have been made to grow "jute in various 
parts of the tropics, not,ably m thi' Nile Valley, Nigeria, Sierra 
Leone, and in many other parts of Africa, in Java and in French 
fndo-China, India is the only country in which the ('ultivation of 
jute has been a real commercial sueccss; and even in India there 
arc several districts wliieh are unsuitable for the growth of the 
plants. The necessary and sufficient conditions for the successful 
cultivation and growth of jute arc:— 

1. A high temperature with a minimum of about So° F. during 

the period of growth. 

2. A suitable soil. 

3. Siiffifieiil rainfall. 

4. Distribution of rainfall over period of growth. 

5. An amjile supply of water for retting the plants and lor 

washing the strip)ied hbre. 

6. A suitable and efficient snjiply of labour to handle the cro]i 

at the proper time—the operatives to be e.xperienced and 
to have a good knowh'dge of the best methods of retting, 
stripping, and cleaning. 

7. Faciliticts for jilacing the fibre on the market. 

The hot moist climate of Bengal and Western Assam is evidently 
an ideal one for the growing of jute, although even in these famous 
jute-growing districts the various kinds of soil produce plants the 
fibres of which vary in quality as well as in quantity. The plants 
may be grown successfully in three different kinds of soil;— 

I, The rich sandy loams of the hill tracts or high lands, termed 
“ siinna lands ” by the natives. If proper care is exercised 
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in the cultivation of the i>lants and in the prcjiaration 
of the fibre, these lands produce the finest (pialitics of 
jute with resjjcct to both strength and colour. 

2. The chur or char lands—/. c., alluvial sods which are situated in 

the neighbourhood of the ri\’er tracts, and which are inun¬ 
dated during certain jxarts of the season by the overflowing 
of the rivcTs; the ground thus receives a new toji-dressing 
ainiiially, and on this account it rcijuiies little or no manure. 
The bulk of the jute croj) is cultivated on these, soils. 

3. The inaishes or low-lyiiig lands on the sides and 111 the deltas 

of the, rivers; these are often tiTiiied salt or salee lands. 
The Suiidarbans near to and on the nioulhs of the Ganges 
jiossess a soil which, with caiefiil farnuiig, is suitable for 
tluyjirodiiction of a huge (jiiaiitity of libri' of the coinnidner 
giadess During the laiiiy season Luge tiacfs of these 
Linds are i)racti(,dly uiuler water. 

The jirojier distnbut.ion of the i.uiifall, esjieiially during the 
eaily jienods of growth, is essenti.d to success 111 the growing of 
jute. -Mteriiate showers and sunshine are nccessaiy diiiiiig the 
early stages, but a greater (jiiaiititv of water is desirable from the 
tune the jilants are il to 2 ft. high until they reach niatiirity, 

.\ii abundant sujijdy of water for the ojieiatioiis of retting and 
washing IS just as essential for the sucressfiil treatnieiit of the 
Jilants as ideal atmosjiheric conditions are for the growth of the 
Jilants. The weight of tlu' jiiant cioji or green croji, as it is usually 
called —is between 300 and -joo inaunds jier acre (tig; lb. jier maund); 
hence a suflieieiit sujijily of the jiroper kind of water near the jute 
fields IS an absolute ni'cessity. Moreover, a sufficient nuiiiber of 
(jualilied operatives must be obtainable in order to deal immedi¬ 
ately, not only with the green c roji, but also with the jilants in the 
subseejuent ojierations at the jirojier time; when these conditions 
obtain, the fibre may be jiri’jiarcd uninjured for the market in a 
reasonable time and with a niiiunium amount of trouble. 

All these conditions are satisfactorily fulfilled in the jirovincc 
of Bengal and in some of the adjoining areas, as well as in Western 
Assam. The geological formation of India is responsible for most 
of the above ideal conditions, and an examination of the leading 
features obtaining in this area will be sufficient to explain the 
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existence of such comlitions. Tlie prevailing winds arc north-east 
and north-west from October to April, and south-west and south¬ 
east from April to October. During tlu‘ latter period the winds 
carry a great ipiantity of moisture, some of which is intercepted by 
the Himalaya Moimlains, Here, in combination with the melting 
snows, it forms the gigantic deluges which 'cause tin' rp ers to swi'll 
and to overflow their banks for miles into the adjoining laud, 
thus moistening the soil and leaving in their tracts.a rich top 
dressing. The water incidentally and very favourably pro\'ides 
adequate means for con<lucting successfully the jirocesses of 
retting and washing, but if the monsoon rains comp early, as was 
the case in 191.5, there is a possibility of gieat damage being done 
to the young plants, as well as a tendency to iiroduce a short-length 
fibre with a consequent light yield. 

Cultivation.— The prejiaration of the soil for .the growing of 
jute commences in the autumn, and continues at suitable and 
convenient intervals until the early spring. 'I'he fields are ploughed, 
rolled, and harrowed asepeatedly during this lime, to clean and 
break down the soil until a cle.in seed bed is obtained. The ainoiint 
of manure which is siiread over the ground depends upon the par¬ 
ticular location, some of the low-lying lands reipiire very little 
manure because the silty deposits in many cases jiiovide a sufli- 
ciently rich soil. On the high lands, where manure is necessary, 
an average quantity is about five tons of cattle manure per acre. 
Tastor-oil cake and ashes from wood refuse are also used; but 
whatever kind of manure is used, it is usual to introduce an amount 
which contains from 30 to 40 lb. of nitrogen jier acre.' 

Many of the farming implements are exceedingly crude, and 
jiroduce poor results. The ploughs are usually marie of wood, 
and arc drawn over the fields by teams of cattle. After having 
been ploughed sufficiently, the ground is harrowed m order to 
smooth it out. The harrowing is locally called laddering, because 
of the structure of the implement, which is a crude form of ladder 
made of wood, and which is drawn over the fields by teams of 
cattle, as in ploughing. 

The time for sowing the seed depends upon the weather and 
upon the district; it is also influenced by the early and late varieties, 
or both. Sowing of the seed may be started early in February 
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and extend to the end of Mav. Tlie lull tracts, whicli naturally 
dry quickest, are sown earliest, so that the ground niav retain 
sufficient moisture to enable the seeds to geiiiiiiiate. 'I'he low- 
lying ground, winch is subjei t to eaiiv llooditig, is also sown eoiii- 
parativiiy early iii order that the i>laiits niav he well on their way 
before the lloodi come down in consequence of the melted snow or 
the monsoon rams ' 

When the (iroper tune anives, the seeds, about iq to l(i lb. per 
acre, but sometimes as much as ',o lli , ,ue sown broadcast by h.iiid 
and by the method known as i ross-sowiiig that i', Irilf-sowii 
from east to west, and half from north to south, iiiis method 
results 111 the seed being distiibuted iinifoimlv over the ground, .\ftei 
the seeds have been sown the giound is ag,im h.iriowed to co\er 
the seeds, and gerniinatioii takes place in from four to eight days. 

If the weathei is siiit.ilile it is necessary to coiniiience weeding 
when the plants are a few inches high, but ))revions to this the 
fields are harrowed or laddeied, an operation which opens up the 
surface of the ground, winch has been caked Wrd by the combined 
effects of the ram anil the snii; this loosening of the surface soil 
enables the moisture to jienetrate more easily into the ground, 
and also greatly facilitates weeding The jirocess of weeding, as 
well as that of thiniiing out, is coiilniued until the ))lants reach a 
height of 12 111, to l8 in. Four to six inches, or even more, must 
be left between the plants when the ciop is intended for fibre, hut 
if part of the crop is required for seed, the plants m this area reiiuire 
a much greater space—say, I2 in. to even 20 111.-111 order that 
they may ha\'e every facility for branching, and so ])roduce a 
greater quantity of bloom and seed The ground for seed culti¬ 
vation is sometimes prepared in drills sufficiently far apart to 
allow plenty of freedom for the same [lurposc. 

Under favourable conditions the plants reach maturity in 
about three and a half to four months from the date of sowing the 
seed. Opinions differ, even among expert jute growers, as to the 
best time for reaping the jute crop, and three well-defined stages 
of growth mark the periods at winch harvesting may commence;— 

1. When the plants begin to bloom, 

2 . When the blooms are shed, 

3. When the seeds are npe. 
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Each of tlu'^e stages of growtli lias its suppoitcrs, and each 
has its advantages. A f^eneral conclusion regarding the quality 
or quantity of the resulting fibre obtained at the ditferent stages 
IS the following : — 

ist Stage : Tlic fibre is vfry fine, vcr>' clean, .uid very e.ibily separated 
fnnn the wnod <iiid other vegetal>le matter; it is, however, weak, and 
th(‘ yield is .i iniuumim one. 

211(1 Siage ; ’I'lie lihie i^ fine, clean, and strong, it is not dilliciilt to 
sej).irate, .ind the \'i(‘ld is a good .i\eiago one It is the best luaiketablc 
tibre so 1ar as quality and strength are conceincd 

3rd Stage '1 he fibre IS mole or less ci>aiso. of uiu‘(|ual ('olour, and n regular 
in stieiigth, it is \ery dillteiilt to sepaiatc and (.le.ui, bet it yields .i 
ma\imum eroj). 

It would thus apjiear that tlie most fa\ouia])le '^tagc' is llie 
iniddl*' one, wIk'ii the blooms fall and tile fiiiils sid. and this is the 
one which is iccommcndcd by ibe Agncullur.il Dtqxirtmcnt of 
the (lovcininciit of India Wlu n this stage arrives the jilanls arc 
cut down (lose to the ground with a sickic or “daw/’ and when 
the }>lants an- p.irtialiy siibincigcd they ;iie cither pulled up by 
tlu' roots or else boys di\e under tlie water in ordei lo cut tlu’ 
plants as mur to the eailh as possibhe 

After the pkints aie cut d(it\n they arc iisii.illy allowed to lie 
for a day or two so tliat tlu* Uwvrs may willu-r 01 de< ay, and be 
removed if it is thought desirablic lluae appears to b(i a good 
leasoii for this, for it is beheve(l that if the leaves lemam on the 
stalks during the process cd retting, the resulting iibia.- is darkei m 
colour than it would be if the lea\'es were absent, and we havt; 
alieady slated that a light colour is one of the (pialitics of a valuable 
fibre. It Is also considered that the above ]aaiticc of exposing 
the plants for a short time facilitates the setiaration of the fibre 
from the plants, but here again opinions ditier. After the plants 
have been thus exposed, the tojis aie cut otf, ami the remaining 
portions of the plants arc made uj) loosely into bundles of about 
eight inches diameter; they aie th(*n ready to be taken to the 
nearest tank, pond, or stream to undergo the jirocesses of retting, 
rotting, or steeping. 



CilAPTi'R H 

Rr.rriNd, stripping, washing, and bai.ini. of iimf nnui: 

RKnTN(; -Tlu' stem of the jute itlant ron-isis of m.uiv 
its lon^'iliidinal form is \(iy simiKir m .ip|H‘.u,uu‘c to other slemler 
plants, \vhil(' lh<' disposition of Us vaiious parts is evcmplilied m 
Rig. 6 . Ihis is a plioto-miLrograph of a tiansverse snlion near 

c E 
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I'Tc. 0. 

the top of a plant of the order Corchom^ olilorit(<i. The central 
part A consists of pith, the jiart B of wood, while between part B 
and the cuticle or outer covering C he at I) the groups of fibrous 
material which arc known as jute. An cnlargeil view of a section, 
somewhat similar in size to the portion E in big. 6, appears in big. 7. 
PART I. 17 c 
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'llus jiart of till' plant is cnlaruod 120 diaiiH-tcrs, and the various 
jiarts aro IcUcrcd to coiics|)oiul with the s.uiii' parts 111 Idf;. 6. In 
addition, a mii roinctcr scale is iiiliodiieed, (su li small dnision of 
which rcpii'siaits pait of an inch, so that some faint idea of 

the ai tual iliiiieiisioiis of the vaiioils parts may he peithered In 
Ibis anil 111 other jihoto-mierop'raphs the scale \vas hot \'eiv ]iro- 
iioiiiieed, we ha\'e, therefore, made part of it mole distinct hy 
inkiiig-iii by hand. 


B D 



Kettiiift IS essentially a process of fermentation, and is carried 
out hy siibmiltiiig the jiite plants to the action of water. It has 
for Its aim the conversion of the insoluble gummy and vegetable 
matter into soluble substances, which are removed by subsequent 
washing ojieratioiis. The fermentation is due to a bacterial 
agency which effects the required dissolution of the jiarts round the 
fibre without acting on the hgno-ccllulose fibres. The bundles of 
fibres are situated as shown at G in the photo-micrograph in Fig. 8, 
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illustrated at G in Fifj. 8, appears in photo-niierograph Fig. <), 
from which it is evident that seveial of the ultimate fihres have 
jiartially separated from the btmdie. In I'lt;. lo two of these 
fibres are shown at J nearly separated, the points of the lihres 
projecting. (These ends are, tmfortuiiately, not visible on the 
rcprodiictioh.) ‘I’arts of fotii other libies are illustrated in the same 
figure over a micrometer scale, each small division of which n'pre- 
sents .g'oiT HI' Three comiilete ultimate fibres, paitially adhering 
to each other, are shown m Fig ii, the aveiage length of the three 



I'lG. 1.1, 


being about 0-14 in. to o'i6 m. A good general \ icw of a ntttiiber 
of the ends of a group of ultimate fibres appears tn Fig. 12, also 
over the same micrometer scale as that used for Figs, f) and to, 
while F'ig. 13 illustrates a few of the same fibres iiiagmfied over a 
scale each small division of which represents ,^',.6 

The ultimate fibres of juti' are fusiform, and exhibit a distinct 
lumen. As will be seen from the figures, these ultimate fibres are 
thickest in the middle, and taper to each end. The measurement 
of the widest part is about in., while near the ends it is about 
jJgg in. The length varies from m. to 1 in. The fibres are 
■composed of ligno-ccllulosc or bastose, which accounts for the harsh 
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feel which the aveiage jiite goods have as compared with llax, the 
fibres of which are coiniiosed of pccto-celhilose. The ultimate 
fibres of llax are also much longer than those of jute, being usually 
from 1 in. to ij in. in length. 

There arc at least three distinct methods of retting, known 
respectively as:— . ' ' 

1. T.-nik, d.iin, oi pond retting. 

2. Ki\or or stream rotting. 

3 Tu’ld or dew letting. 


I 



I'To. 13 


The paitieular method which is adopted depends largely uixju 
the proximity of the jute farms to a satisfactory water supply, 
or ujron satisfaetory atniosjdieric conditions. With regard to the 
first tw'O methods, the procedure is very similar. The bundles of 
jilants arc placed in the ponds, or in the slowly running streams, 
and weighted with grass clods or other available articles to keep 
them entirely immersed for the requisite length of time, which may 
be anything from two or three days to a month. A normal length 
of time for the operation is about a fortnight. During the fer¬ 
mentation (which, under favourable weather conditions, starts 
almost immediately) a considerable quantity of gas is liberated, so 
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that it is necessary to add niori' weight if tlie bundles show any 
tendency to rise above the surface of tin' water. If, in \irtue of 
their reduced weight, the bundles float and are only p.uti.dly 
submerged, there is a daugi'r of uneven letting, and a conse<|ueut 
imperfect separation of the \egetable tissues whu h siiriouiid the 
libres. Great at-teiition'must be paid to the iil.ints diiiing this 
lotting or retting process, because if not ehecki'd at the pioper 
tune the action naturally coiitinui's, and would, if iiroloiiged 
sufiiciently, ultiinately rum the libre. 

Since under varying eouditioiis there is a great dilferenee m the 
lime required for the jirocess, a period which depends p.iitlv uiioii 
the temperatuie and ])artly iqioii the coiiipositioii and condition 
of the water, it is a usual practice to e.x.mime the pl.mts c.irly and 
freijiieiitly, and, when signs of lapid piogrcss apiie.ir, they are 
examined daily, 111 older to be able to remote the bundles .it the 
most favourable time. 'I'he proper tune for removing the bundles 
Is always determined by tiial, a few plants are t.ikcn out of the 
water,'and if the libres can be seiiarateil easily fiom the wood 
stalk and adhering vegetable m.Uter, the retting o|)cr,ition is con¬ 
sidered as being comiileted, and the strip[)mg and eleamng piocesses 
follow immediately. 

The ultimate value of the librc depends greatly upon the retting 
jirocess. If the. ojieia.tion be not carefully ,ind conqiletely ])er- 
formed, defects arise on the fibre, and these defects are diHicult, 
and in some cases impossible, to eliminate 111 the subsequent ojiera- 
tions. ('orchonts olilaniis, which yields the softer (ibre, is more 
easily retted’ than Corclhirit', capmUinf,, the plants of which are 
comiiaratively hard, but this feature will be easily understood 
when the nature of tile fibres is compared. 

The chief objections to river or stream retting are ; - 

1. The risk of plants being earned off during the lloodmgs of 

the rivers. 

2. The time required for the operation. 

K. S. TTnlow, fibre expert to the Indian Government, states 
that “ in Eastern Bengal and Assam small quantities of salts of 
phosphoric acid and ammonia salts accelerate greatly the retting 
process and improve the fibre.” This is quite true, but at the same 
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time it is dangerous, c.xcept under efliricnt supervision, to introduce 
any of these substances. In some districts the plants in stack are 
allowed to remain on the land exposed to the sun for two or three 
days; the leaves dry and dro]) off, and, in the opinion of many 
ryots (farmers), a stronger fibre results. In other districts the 
root ends of the plants are immersed for a few/lays pfreparatory to 
the complete submersion of tin.- bundles; this is done on the assump¬ 
tion that the thicker parts of the stems require more'time under 
the water. 

In pond retting there is, of course, no danger of the ]>lants 
being carried aw'ay by floods. In addition, a mihnnum time is 
required; but, on the other hand, a disagreeable odour prevails. 

Dew retting, as its name implies, is more or less a natural pro¬ 
cess; the plants are laid down on the ground to allow .atmospheric 
moisture to act on them. They are turned iXTiodieally so that all 
parts of the plant may be treated as uniformly as [lossible. This 
process is practised little, if any, in connection with the jute fibre, 
but it is common enough in many tla.x districts. Investigation 
pursued under the direction of K. S. b'lnlow revealed the fact that 
when various moulds or fungi are allowed to form upon the moist 
stems of jute plants, they have the power to dissolve the tissue 
in which the fibres arc imbcdrled. This process is obviously a 
type of dew retting. In some places water is collected on the 
fields where the plants have been cut down. When this is the 
case the plants are retied on the spot; but great care must be 
taken to sec that the plants are totally immersed during the w'hole 
retting process. Whatever process of retting is employed, it is 
essential that the operation should be complete, fur under-retting 
results in jiart of the gum remaining with the fibre, while over- 
retting weakens the fibre, and often results in an inferior colour. 

Stripping and Washing. —As soon as the plants arc in the 
desired condition for being removed from the retting water, 
they are ready for the operations of stripping, cleaning, and 
washing. Natives, both men and women, perform this operation, 
the men in the water, the women on the bank; they open 
the bundle, seize the end of one of the plants and break off 
6 or 8 in. of the stem. The broken part of the stem is removed, 
and the operative slips the fingers between the bast layer and 
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the remaining stem, folds back the former, and strips it off the 
stem. The long stems are kept intact, as they arc hugely used 
for thatching jntrposes. The stnpiied hast layer is now rubbed 
between the hands, and washed to free it from the gelatinous and 
other material which is still adheiiiig to it. When a few stems 
have thus Ihami treated, the ni.iterial is tliiown or spread on the 
surface of the water in a mannei analogous to that of casting a 
lislung line. T]ie impurities are lemovcd by hand, and a linal 
washing performed, after which the water is s(]n<'e7ed or wiung 
out, and the jute fibre laid aside prep.iratory to diving, which in 
good weather takes place in a few hours. .Another method of 
stripping is to fix two jiosts upiight in the, water, and to stretch a 
pole between thc-m ; the ])kints are then rei>eatedly bc-aten ag.iinst 
the pole, aijd the iin]mrities thus removc'd The fibre is then 
stripped from the broken woody core, and .floated on the sufface 
of the water, so that the o])er.iti\e may ])ick off any undesirable 
matter W'huh still adheres to the fibre. .After this process the 
fibre IS again washed, or else n nioced to a clean sn|iply of w'ater 
to undergo a final ]irocess of washing. If the water supply is 
limiti'd where the retting and stripimig processes are perfoinied, it 
IS best to convey the stripped fibre to a plentiftil supply of clean 
water for the final washing 

Although it may be (piite feasible to remove the stripix'd or 
separated fibre to a suitable locality for washing only, tt may be 
quite impracticable to transjiort all the eroj) of green jrlants to the 
same place for the thrc'e operations of letting, stripping, and washing. 
It must be remembered that the dry libre itself is only ccjual to 
from 4 to 8 per cent, of the weight of the plants that is, 350 niaunds 
(28,800 lb.) per acre of green crop yield only 14 to 28 maunds 
(1152 to 2,304 lb.) of fibre. 

.After the final operation of washing is completed, the fibre is 
thoroughly wrung or squeezed to remove the bulk of the water, 
and it is then spread on the ground, or, better still, suspended on 
bamboo poles, to dry. If the heat of the sun is too jiowerful, there 
is a danger of the libre becoming discoloured; whenever such 
danger exists, the fibre should be partially shielded from the strong 
effects of the sun’s rays. (Aloreover, the fibre is never allowed to 
become perfectly dry, for there is a distinct understanding between 
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buyers and sellers that a maximum of lo per cent, moisture may 
obtain in the drums or kutcha bales, the form in which the material 
is despatched to Calcutta. . The usual test for moisture is to c.xpose 
the fibre to the atmosphere of a covered shed for twenty-four hours, 
and any excess of moisture above lo per cent, has to be allowed tor, 
the prices or allowances being adjusted between the interested 
parties. "When the jute is to be baled for (‘xport, it should not' 
contain more than ij per cent. o\er absolute dryness- a ])ercentage 
which IS considered to be a natural ([iiantity for this material. 

When the fibre has been dried to the proper degree, it is collected, 
and sometimes it is examined by jute brokers preparatory to being 
made up into rolls or bundles (termed dmiiis), and despatched to 
the baling stations near Calcutta. The farmers themselves some¬ 
times undertake the despatch of the fibre, and they attend the 
various bazaars to dispose of their goods. I’art of the fibre is sent 
by rail, but the bulk is carrii'd by small boats. The small bales 
weigh from one to two mannds (82': to 164! lb), while the kutcha 
bales contain three maiinds (246;:' lb ) or more, and they are carried 
from the boat to the shore by tlu' natives, and ultimately to the 
" godowiis,” ready tor the final selection and classification previous 
to being baled for export. If necessary, the ends of the jute fibres 
are dashed on to the pins of a coarse heckle board m order to remove 
any objectionable matter, and to improve the appearance of the 
fibre. The operative takes up a handful of fibres, and deftly 
throws the ends amidst the pins of the coarse heckle; then, by 
drawing the bundle towards him, he not only causes the ends to 
be partially split and combed, but at the same time the bulk of 
woody material which accompanies the fibre is retained by the 
heckle pins. The material is then assorted, selected, and made 
up into loose bundles or bojalis of 200 lb. each, and finally carried 
by the natives to the baling press. 

Since there are so many districts in which jute is grown, and 
since the quality, colour, strength, and other properties vary from 
time to time according to atmospheric conditions, to the type of 
seed, to the method of cultivation, and to the particular kind of 
water in which the operations of retting, stripping, and washing 
have been performed, it is clear that it is well-nigh impossible to 
fix an absolute degree of equality between what arc considered 
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■similar kinds of jute grown in v.uious districts. In spite of tins 
obvious difficulty, the degiee of accuracy aclneverl in the assortment 
by the experts is remarkable. 

The quality of jute is recognised by distinctive letters, numbers, 
colours, simple ornament, .or by a combination of two or more of 
these symbols,'and ajl these are embodied 111 what are commonly 
known as “ jute marks.” bach baler, or e.ich liriii who enqiloys 
a baler, has a number of distinctive marks by which the various 
guides of jute which he bales ni.iy be iccogmsed. ,ind eai li baler is 
pre|)ared to guarantee Ins jute to be eiiu.il in (pialily, and smiilar 
111 grade, to the same specified marks of the jute sliipjied at the 
coriestiondmg time of the two jiievioiis seasons. Moreover, it is 
.1 common practice for some balers to guarantee their maiks to 
be aiijiro.ximalely equal to certain 111.irks of other balers. This is, 
of course, essential when one sjiinner buys jute from various sources, 
,ind especially if he sjnns ji.ii ticul.ir types of y.irii. .\l the same 
tune, it dois not by any means follow that the best m.irks of all 
balers represent the same quality of jute, as a matter of fact, they 
seldom do. Thousands of ‘‘marks” ajipear in a book of about 
350 pages issued annually by the Calcutt.i Baled Jute .\ssociatioii„ 
•iiid .ilso the groiij) of marks issued by the I.oiidon Jute .Vssociatioii. 
'I'he Litter arc commonly used in the trade, and supply all the 
information desired. If, as sometimes hajijx'ns, the jute siqijilied 
IS found to be inferior to the jute of an eipi.il mark, the buyer has, 
in some cases, if the difference in value is e.xcessive, the option of 
returning thejute; but if the difference be slight and this may 
easily hapjien—the buyer can recover the dilterencc in value. In 
both cases the arrangement is decided by arbitration. 

The drums or kutcJia bales of jute having been ojiened out and 
the fibre arranged in the various classes or giados, the material 
intended for export is ready for being packed in the form of bales. 
The dimensions of the bale in the jrress are 4 ft. i in. by i ft. b.J in. 
by I ft. b in., so that it occiqiies 9'443 cub. ft., and the weight of 
each bale is 400 lb. The density of the jute before being removed 
from the press is therefore 42’3() lb. per cub. ft., or a measurement 
equivalent to 

-2240 lb. ^ ^ 

400 lb. per bale 
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The density of the bnle is, however, less than the above when it 
leaves the press, beranse immediately the great pressure is removed, 
the bale expands to a size which is approximately ii cub. ft., and 
for freight purposes it is usual to reckon five bales per ton. Freight 
rates have been altered reci'iitly to a basis of 50 cub. ft. per ton. 

It IS desirable that the whole of the jute .crop, dr at least that 
part of it which is intended for export, should be made np into 
bales in a c omparatively short jieriod; hence the modern baling 
presses arc scientilically built, not only to do the work efiiciently, 
but also to do it (|inckly. Theie are two kinds of piesses used for 
the baling of jute, and both may also be used for baling cotton and 
otlu'r fibres if desired, 'fhe fust is the “ Watson jiress,” ilhistrati'd 
in side elevation and front sectional elevation m Figs, 14 and 15. 

In these figures, A are the filling chambers, usually about 15 ft. 
deep, 11 Is a su|)port, termed the follower, which is raised when 
required by two hydraulic rams C. Kod I) is nierelv a guide, and 
Is provided at the bottom with an enlarged portion F for hniitmg 
the travel. 'I he top follower plate F is operated by the iijiper pan 
of rams (i. lland-uheel II is eonneeted with the plate or grid J 
by means of powerful |)inions K and rack L. Above the upper 
floor or plafform M strong doors N, termed tilling doors, are fixed 
to the upper ]iart of the filling ehamber and the whole is siip- 
])orted by strong jiillars O and the massice upper and lower 
crossheadb F and f_). \\ hen the bale is complete it occupies a 
jiosition 111 the part K. 

1 he o|X'ration of making a bale is somewhat as.'-follows : The 
operatives take nj) their positions at each side of the press, with 
the follower B about level with the platform M. The doors N of 
the filling box arc naturally open, so that the fibre may be intro¬ 
duced from botli sides. The follower B is lowered gradually as the 
filling jirocceds, and by the time it reaches the lowest position 
(that shown in the figure), the necessary amount of material, as 
well as the cloth with the bale mark printed on, has been entered 
through the doors N, and the latter are then closed. Hydraulic 
pressure is now aiiplied to the rams C, which i„ise the follower 
plate B until it reaches its highest position with the material pressed 
against the underside of the upper follower plate F. In order that 
this may be accomplished the grid J would in the meantime have 
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Ix'di withdrawn complntrly from llu- rliambir R bv ulicrl II, 
jiiiiKin K, and rack L. W'lirii the lower follower plate H li.is press'd 
the jute into the upper chamber R, the fjnd J d again letiiined to 
its ]X)sitioii in tile (hainbi'r R, and thus snp|K)rt^ the jiile uhieh 
has just been jiressed home by the bottom follower plate B, and the 
latter is now at liberty to retnin n-ady for the’next (barge The 
bale ill ehainber R is now leady for the iirelnninaiy loping oi 
lashing. The ropes are cut into lengths siiITk leiitly long for (‘iiene- 
hng the bale se\eial tinus, and are marked m the ceiilre for the 
guidance of the lashers, who thread the two ends of the lope Ip’ 
means of enoimoils iieedhs through the upper and lowei sluts 
alternately, 'i’hi' hnal jtressnre is now applnal by the rams (i and 
the n|)per follower idate R, .ifter which the rojies are made taut, 
the end easing doors S swung (.iiit to lelicwe the side jiressnre, and 
the bale ejected from the press. 

It will thus be seen that tlieie are two distinct oiier.itions jiio- 
iceditig simnltaneonslv the lillmg of the chambeis and the ro|>ing 
and liii.il iiressmg. I'Tfuient as this may apjiear, m.iny impiore- 
inents have been introduced to economise in time, and to complete 
the work with a mimmnni amount of water. 

Most of the modern b.iling piesses are now jrrox'ided with radial 
tilling chambers, so that the lilling and the jaessing may be per¬ 
formed with the chambers in dilhreiit jiosilioiis. One method of 
doing this Is ilhistiated in Figs, it), 17, and lb, which show respec¬ 
tively the main jiaits of the jiress in a sictional side ele\,ition, a 
front elevation, and a plan. Ihe radial tilling Ixyxes are shown 
only m the jilan \ lew, fiom which a good idea of the movement of 
these chambers will be gathered. I he filling is done m thiee 
stages, and (vuh time a chainlx r is tilled it is rotated into the press 
proper to be jiri ssed, as follows ; One chamber ti.uang been tilled, 
IS rotated until it occnjiies a posituiii marked C immediately 
over the bottom follower plate I), which, along with the lashing 
jilale li, IS then pressed njiwards, while the second chamber B (see 
Fig. iS) IS being tilled with the fibre. The bottom follower plate 1 ) 
Is raised by means of concentnc rams. The inner ram F, Fig. 17, 
works in the hollow Jiart of the second chamber (i, and both are 
enclosed in the chamber II. The bottom follower pilate 1 ) is giiKleil 
111 its upward and downward movements by the two guides J. 



iu;rTiNG, siuipriN'G, wa^iiini,, .\\ii iui.ixg juii: 


31 


Wiicn till' jviiN ]) anil !■, h.i\i' bnii lai-.ril bv thr laiii 1 \ and lui\i' 
(arm'll thr inatri lal tn thr li)]! nf ihr 1 hainbri (', Ihi;. Ib. thr fin thri 
tipwaid iniivrinrnt of thr libir laii'-i'- thr '-iipjioitint; liiiftri^ K to 
br lotatril fioin tin ir ilotlnl piottions to thr piMlioiin niaikrd in 
nolid, and thus thr inati iial, a^ ui II .i-^ thr nppri |iait of thr l.ishinp' 
lilatr, Is (.,i]i,d)lr of brlili; foirrd into thr nppri 01 h\rd iMlllljt 
ihanibrr 01 |>iiss f., Iminnli.itrlv thr inatrii.d and thr ii|)pri 
part of thr lasliini; platr h air 1 hai of thr sn|ipoilnnt linjtris K, 
thr lattrr, in \iitur of t;i' itaIloiial four, diop to thru noiinal oi’ 
dotted iiosilions in thr iImuiiil;, and thus foiin siippoits foi tlir 



lust charter of niatmal whin thr bottom follower platr 1) and thr 
lashing platr h, drsinul, thr sluts in thr upjirr part of thr lattrr 
rtiabir it to drscriid rxrii wlirii thr tingris K air hon/.ontal Thr 
drscriit of parts \) and h loniniriurs as soon as thr outlet vahr 
to file small rani h, hig, 17, is opriird It is of roiirsr imdrrstood 
that during the ii])\vaid and dounw.ird movniinits of thr lashing 
plate and bottom follower jilatr 1) a fiirthi'r snjijily of librr is being 
introduced into the second ladial ihanibrr H, b'lg. iiS, so that it 
may be rotated over tlu' hislnng plate as soon as, or immediately 
after, the latter reaches its lowest jxisition. The inlet valvrof ram (j, 
TTg. 17, is now oiienrd, and the watri forces both rams and the 
second charge of material into the fixed press L as before, after 
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wliicli tlu' i.iins, follower ]ilate D, .\ik1 hi^hiiii; ]il.xte 1:, de'^eciid in 
order lo Kike, 111 .1 siiiiil.ir manner, the thud and List eliarf^m fioiii 
eliainlier .\ lo its destinallon Wlleii the three diaries lia\'e been 
thus forced into tile iKed ])i(‘ss I,, and while the p.iits 1 ), JC, and j 
are sttll tti their highest |)ositioiis, the whole is Niipported bv slides 
■M, I'ltts. it) anil 17, which are pnslnal into the clots ni pill.iis N, 
and thus |)ass under the estiennties of the K’lt'h's J. I lie niserlton 
of these stip|)oi ttnp slides M bv ineaiis of le\ ei s < > and 1’ and ai 111 < ), 
lesiills 111 an npwaid inoi'caneiit to i onneetniK'-iod R, and tins 
ele.irlv rotates liweis S, T, .iiid t', amis \' and \V, atiil Lwer X. 
The tipw.ird moxeiiii'iit of eoiine< tnip-rod l\ lesults 111 the with- 
diawal of lo( kinp jilates V, so tlial tin* iijiper or linislntip tains, 
\vhi< li aie eiu'Iosed in the top eiosslie.iil atid attaihed to the upper 
follower |il.ite Z, ina\' di-seiaid and appl\' the linal |)iessitre to the 
bale f’reviotis to tins tnolton, liowe\ei, thi' Im kinp litipers K are 
rotated, and the bottotn followin' and Lishinp jilates snppott the 
b.de When the linal pressim h.is been ap|)hed. the ropes aie 
adpisted, and the bale taken out teady foi a new bale to be in.ide 
ni ptec iselv the sattle tiianner 

It will be obseix'ed that the nisei lion of the loekili.p slides M is 
aeeonip.inied with the withdrawal of loi kill” plates .ind -eRe 
actsi/. When the latlei aie siippoi tni.p the miper follower and 
lanis the I'ah'i,' 2 is open, so that if the inlet \al\e lo these i.iiiis be 
aeeideiit.dlv opeiieil, oi ojaaied at the wioii,p tnn<‘, llu' iiinish of 
walei inav escape bv the \'al\e 2, and thus pnweiit daniape. 

Altlioiipli the siippoitnyp linpers K .ire piislied npw'ards by the 
Ilia tin 1,1 1 , and fall in \ 111 lie of their own weipht, Ihev tii.iy, if neee^sit v 
■iiises, be ni.innally ojiei.ited by h.indie lap 17 k'ah'es 4 are 
naturally piovided for the \’,irious laiiis, the pipes leadiiip fioni the 
bottom inner ram h' and the np|)er rams hemp shown at 5 .ind (1, 
while the waste pipe from \al\e 2 is shown .it 7. (iiiides and easinp 
(loots are not shown in these lipnres, hut they are similar to those 
illustrated in coimertion with the pres-. a!re.id\' shown in h'lps i j and 
15. rile radial lillinp ehamlars rotate about iiillar S, la,p. i.S, .is 
a eentre. 

I’erhaps the latest word 111 lepard to such presses is tlie modern 
Waitson-Fawcett “Cyclone” piess, winch may be considered to 
be a practically perfect combination of mechanical and electrical 
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]AArt^. I his t\])r of pioss Is in uso .if iii.iiiy. of llio iiiodoiii billing 
stations, anil liigo <iiiaiititi( s of ni.Uoii.il ,110 tiniioil out 111 .1 00111- 
liaiati\'('ly shoi t iniio Ilio pioss miist of imossUv bo ooiisti notoil 

in a \oiv siibst.iiUi.il w.iv. It is o,isil\ o|Hi,itoil, 0.111 bo 11111 a 

ooiisiilor.iblo tnno witii liltio iisk of bro.ikilowii, is oi 011011110,il ill 

w. itiT oonsiiiii[ilioii, jiiid io(|iinos ,t iiiiiiiiiiiiiii inniiboi of woik- 

poOplo to in,ini|)iil,ilo llio \.molls opoi.iiioiis b'loiii fuiiilo lu 
thirty b.ilos jior limn i .111 bo p.n ki il .iinl tin nod out of the pioss 

wliiili Is illiistr.itod in l igs ij ,ind is, but with Iho inipiovod 

\\ .itsoii-lkiwoot I “('vilono" |>ioss workliiy 111 duplii.ito, .iiid with 
prossiiros up to (looo 01 yooo lb poi si| ni , it is possiblo to p.u k 
150 b.ilos per hoin, and to ooiitniuo .it this i.ilo fm long inns. If 
IS iisn.il, howovor, to p.n k .iboni si\t\ halos pm lioin, 01 0110 |)or 
iinnnlo, ni a sni,i;lo pioss 

I'liis iiiodoi II .pi OSS oiiibodii s pi,nli(.dl\ .ill tlio good points of 
flio other |)ios,os, nil Indiiig soinowli.it siniil.ii i.idi.il boxes to those 
shown 111 I'lg iH, and tho-.o boxes, in lonpiintioii with the other 
Iiiool 1,11110.11 p.i. Is, pm lint ol the I out mnoiis ai I imi of .ill the soi I loiis 
of the pn ss, thus on.ibling the \.11 ions opm.il 10 ns to In i ondiK tod 
siiniilt.iiiooiislv 'rile Mills for the lin.d iHossing ,110 iiiidm the 
lixod |iioss, so ill,It the iippoi p.irt only of the llllllig 1 li.iiiibols 
lot.itos to pkiio the ni.itmi.il in the li.xod pioss. smy good ido.r 
of Iho iiatnio and ooiisti iiolioii of the lillnig boxes, the lol.itnig 
ch.unbor or jiross, and the o.isiiig door, wall bo obt.lined fimii b'lg ng 

Pl.K od 111 oloso pioxiinilv to the press is a i>air of l.iige si alts 
in wlilih tIio’ui|insito ini.iiititv of in.itmi.d is wmgliod Iholibre 
Is then fakon, and |>.irt of it is deposited on o.iih side of the lillnig 
.cliaiiiber, whore it is mill rod tliroiigli the o])i 11 doors of the iiiojioiM- 
tive box (say ,\, in I'lg. I,S). 'I'his iigiiro is a< Itially the jil.iii of the 
press illiisliatod 111 b'lgs, 1(1 ,uid 17, .iiid is rofmiod to In 10 siiiiiily 
to show the positions of the rol.iling parts, wlinli opoi.ilo siinil.irly 
111 both typos of jiross The iiiatori.il is spro.id on the bottom fol¬ 
lower plate as the latter is doscoiiding, until s|oo lb. has boon added, 
and U]ion the top is pl.iood a jnooo of cloth, usually hessian, with 
the bale mark iinntod thoroon. The doors .110 then shut, and the 
prclinnnary prossino ap|)liod. The rani fori is the in.itori.d into 
the upper box, and the lashing illato is lookid in position by the 

an. gle plates shown at the bottom of both boxes. When this is 

PART I. D 








uririNu, priiirriM., w vshim., anp i’.mini. jni' !S 

(Idiii til.'licNis ai.'lilt.Iti'1 tliinu;;li IJO 111 I'l lilt; till'1>1I\ ». l-'it; l.'^. 
tiliiAi* till' lilliiiL: 1 li.iml111til l.iki' llii' mil' wliiih Ii.m IipI ln'rn 
lilliil to till iiioitimi 111.Ilk. il r. for ill.' pH liiiiiii.iu l.i'-liini; of tin' 

b.ilr, .mil 111 likii I- till' mu iilm li li.m pi't ii i . i \ i il tlim pn i liniill.i i \' 

l:i-liiiio ,,,iil, I till' ..-Ill .1.1 111 till' pii— till- piiliiiiiii.iu' 

l.i-liiiiu H 1 onipIi'H il. ihr liiiM ■- .11. Tol.iti .1 iliimmji .1 fni tin i iJn . 
whllll i.lllli- ill. p.lIll.llK pli'.'lil .lllii IhIi'iI I’.ili IMt'i till- pH'--, 
will H' till' llll.ll pii—nil H .ipplliil 111 . li.lli wll.lllm.lIK pH —111 
a II. I 1 , 1 -111 il, 1- pull. .1 m pii-li. .1 mu of tin pH -- oil to iiu liiu .1 Mil-, 
from w 1 11. 1 1 it 1 1 1 o p- 1111 1' 11 l; 11 .1 11 .1 1 1' .'11 I' I .1 1 1 111 1 1 . 111 .1 'll H.iilii- 

t 111- llool of t 11 . Il IW I I -I OH \ I I SmII I llll- I .1 -. I II I ll.l 1 I II.' (olli iw mp 

np.MlloIl- ,IH' p.lfolllli.l -mull 1 .1 111 III hI\' 111 l'o\. \, Ik .mil ( . 

I'l,p 1.^ 

.\ 1 111' lilhiip 1 il till , li.iml I. 1 - \., 11 II I 111 1 1. .1.1- I il pi IO, .1 ml till 

pi I 111 un 1.11 \ pi I --111" , 

I! 11 II pH Imiiii.i I \ 1 .1 -111 llll 
(' I 1 10 hull pi I -III.' 111.1 ill. llll.ll l.i - 111 III! 

Sim, till i.ito ol ill In. i\ I- .ippHiMiii.iH 1 \ mil li.'li p. i iiiiiiiiH , 
It follow - I In I till I miipl. IMI |..il. ■ .III III 11111 . oni mii.ilK il. In i h . I 

to .mil iimoM.I fi.'iii llll III.III..I ill. .hill. Will11 Hiiiiiviil 

tint' .no l.lk. 11 111 1 H 111 . . 1-111 . I I .1 III 1 \\i llllll I I I l\ 111 I II 111 III. .1 -IlH I - 

.111(1 \\ I i.L’l II I - -on I f 11 11 11 ill. I 1 1.1 ml il 1 ol I 1.11 mil 11 I I. > 1 11 11 1 1 11 1. -.' 

(llllll", fm .ill pilo wlmli 1- lo hi ixpoiiiil 

It 1 lo\V on I \ I I lll.l 111 - to 1 .1 kl' I 11. -. I 1.1 II - 1 o till -H .1 III. I - , 1 I .111 \ 
to hi ilo-p.iH 111 il loth. II ill -1111.11 loll With I hi pi.iihi.ilK 111 . H . 1-111 p 
ill m.iiid foi pito, .1111 1 till hiipi (|ii.iii til II s w llll II .111 \ 1.11 1 \' I \ pm h il 
f I Hill 1 111 In, It 1- miK ii.itiii.il to . \pi I t tin I tin pH ii I i l.n' i mi- 
(lilimis air ipiilo ililli 'out fimii llio-o whii h pH v.iiloil m iho il.ns 
will'll till' 1 omp.ii.it n I l\ -111.ill -.iihiip \o,-(l- (mno\'i(l tin jiitr 
from Iiiiii.'i to tile poll- of f.miilon .iml |)iiiiili'i' \1 tli.il timr 
till' work of pathoiiiip up llio lihir, .mil tlio ailii.il opci.ilimi of 
li.ilin.p, wore not iloiio -o ipiu k!\, lu itlicr w.m the ilcln oi w a- iiipoiit 
as it Is at pi csont, nor -o iln i rsi ly ihsti ihiiti il. It w.i- .i i mninon 
oriuriinio for ,i mssoI to t.ikr .inythinp from .So to TPo days to 
inakr tlio passapr from t ali iitta to Dtindri', and tlir jinioil ilniiiip 
wliuli jnte was landrd iii Diindi o oxti'iidi'd o\ or srvri.il months 
in fact, nearly throiiplioiU the year, '1 lie tarpocs now are rxcci'd- 
inply large, and sometimrs reach nettrly 50,000 bales; the jiassage 
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IS raa(l<; m 2O to 45 days, and llic dcliveiy linutod prac¬ 
tically from October to March. Immediately the vessels arri\'e m 
Dundee preiuratioiis are made for nnloadnif;. Long chutes are 
(ilaced against the side of the vessel. Lhe bales, after being lifted 
from the holil by a small h}clraulic engine, aie deiiosited at the top 
of the chute, down which they slide, to be e.\pechtidusly removed 
by the dock labourers. 

'The weighing of 10 pei cent, of the bales is mulertaken by the 
haibour ollici.ds for the puipose of fixing (he dues—hence the term 
“ haibour weights.”') It is also customary foi some representative 
of the buyer to attend at the whaif to see these' bales weighed, and 
also to see that the coirect marks are receued. In some cases all 
the b.des are weighed. When this method is .ulopted a small 
charge per bale is nalnr.dly made. 



( lIArTFl^ 111 

MdllVl I'dWI U. AKRVM.IMIM 111- M\(IIIMI<V IN \ ISTKA! 

Jill Mill 

()\i: of the lii'-t con^iili'Oilion^ iti llic ciiiiiiiinriil of <niv iiiodcin 
s|iiiiiiiii,N> mill In tliAt of Uic iiioliM' |)o\Mi, not only wuh uyi.ncl to 
the initial < ost and tho actii.il lioi m -|io\vor of tin' |>lanl, lint also in 
regard to the i|iialitv of tin- dii\e, and llie |iiol)al)lc expoiiNo of 
upkeep. 'I he m.nliineiv in a pile null, ami ]iai In iilaily tliat for 
the carding and Nul)Nei|nent pioroNscN, icipiiiiN a etiaiK' dii\e; 
fortnnalelv, the soiiicin of pouii now luaiialili' are gKatii Ilian 
ever owing to llie deeelopinent of enginiN of \arioUN fv])eN, as well 
as the methods of elictrnal dining fioin enrient prodiii'ed by 
public, jirivate oi by local jiowi r geiieiatmg stations. 

For some roiisuU rable time after (he me thod of obtaining power 
bv water ami water wheels was jiiactnallv eliminaled by steam- 
power, it was almost a miiversal custom to base wheel geaiiiig fiom 
the engine to the mam shafts, and then to t ommnmcate Ihe motion 
to secondary shafts eitln r by similar gi.iring oi by bi lls. W'ater 
poweris still used in a few |>iai es, but, in gem ral, the resulting driye 
IS far too erratic for modern prepaimg and spinning machinery. 
And although the abo\e-nientioned method of (onyiying the 
motion from the steam engine to the seiomlary shafts of the mil! 
possesses certain adyanfagis-there are still a few well-eijnipped 
mills in which the gear system jireyails ml is e.xi eptional to find 
such equipment in modi rn jiiep.iring and s))imiing mills. 

Speaking generally, there are fivi' sources fiom which the neces¬ 
sary power may be obtained, vi/,., watei, gas, oil, steam, and elec¬ 
tricity. The conditions which would lead to the selection of any 
one or more of these fluids would natmallv depend, viler aba, upion 
the proximity of tlie work to a eliea]) and efficient supply. Great 
developments have been made in the ('(instruction and efficiency 
• il 
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i>[ oil ciijjincs and of suction gas plants, but the aiijilication of these 
ty])es to the particular jiiiriiose of generating power for driving 
jute mills IS, as yet, iiilinitcsimal when coni]iared with the various 
types of steam engines and the most modern electrical drives. And, 
e.xcelleiit as the three former are for certain cases and under special 
conditions, we prefer to hunt onr remarks to Jhe’ driVes obtained 
by means of steam and elect!icitj'. 

rile following niodc'in sources of eneigy obtain.in the various 
jiite mills ■ 

(ioni|xmnd side by sale condensing, or cioss coinpoiind 
horizontal engine. 

('ompoiind condensing vertic.d engine 

('ompouiid tiijile condensing engine. (This type may have 
a turbine aii.\iliary for low inessiire if the main engine has 
been designed to suit this addition.) 

T'lirbine. 

Tiirbo-electric. 

I'dectrical drive for main shaft. 

Direct electrical drive on various shafts. 

fiidividiial electrical diive direct to machine. 

In m.iny of the huge nulls, coinpoimd engines of modern design 
are installed, and since rch.ibihty anil ste.idy iiinning are so essen¬ 
tial, the engines are usually erected with a s.ife margin of power to 
meet all demands and to overcome any irregularity in the power 
dcinaiided during the working day. 

Messrs. James Carmichael & Co , Ltd., Dundee, have probably 
eqinjiped the majority of jute nulls in the world with steam plants. 
One of their modern comiionnd side by side or cross comiioiind 
condensing horizontal engines, capable of ikweloiinig 1500 liorse- 
jiower, IS illiistiated in Figs. 20 to 24. We lia\e chosen this par¬ 
ticular jiower in order to show the size which is desirable for driving 
all iirepanng and other machines for a mill containing appro.ximately 
10,000 siiindles. 

The high-iiressiire cylinder A is 26! in. bore, while the low- 
pressure cylinder It is 53 in. bore. The steam is admitted to the 
high-pressure cylinder at practically 170 lbs. pressure, and through 
the usual connections imparts motion to the cranks C and D, 
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Fig. 23, at riglit angU'^ to each oIIut, on the in.mi sli.ifi 1-. I'lu' 
mam shaft K, upon whu li is li.xcd iho m.im dm mg ii)|H' |)u1Ii \' h’. is 
suijported m tlie lieaiings (I ,md II, log 22 llu' lomiKtioiis 
bi'twccii the cranks C and 1 ) and tlii' cvlmdcis and 15 air not 
sliown m tin- ligun's, but part of tlir shdr loil of the high-pirs-,nir 
cvlmilcr Is slu)\vn at j, l-'ig. 20. I lir i r.inks ,nr 2 ft. 0 in . thus 
giving a 5 ft stiokc. .ind llir lattn, with si\(nl\' ir\olntions pri 
nnnntc of the i»ii(‘ ]nilh v h', rrpirsrnis a sprril of tlic pispai id 
5 ft > 2 a, 70 700 ft. pel minute 

The ma.xiimim piston speed 1 eeonnnended is appioxim.itelv 720 ft. 
pi r minute. 

The diameter of the mam pullev I' is 22 ft , < oiiseiinenlU : 

22 ft. X g’lgiti X 70 r p in p's jS ft pel minute of the main 
dming lope 

For ceitain pniposes there ,ip|)ears to lie .i tendeiiev gie.itly to 
increase the speed of the in.iin dii\ mg lop.es, e\en np to and e\( red- 
mg 7000 ft. jier nnnnte, Inil the .ihoNe-nuaitioned lei omtneiided 
s|)eed IS common in iiiaiiy te.xtile mills, and is, acioidmg to ('. X. 
Pickworth’s t.ible of s|)eeds, tlie most elluient one It is seldom 
(exceeded for driving ))nrposi s 111 jute mills, and sin h a speed with 
2-m. diameter rojies is cap.ihle of developing a little over (10 h p. 
jier rope. It is nsii.d, however, to adopt a slightly lowei v.iliie jier 
rope, and tw'enty-eight ropi s aie ofti 11 used foi dev eloping 1 500 ]i ji. 
All things considered, vve think that theie is .111 .idv.mtage m iisiiig 
even more rojies for this powei, .ind in the illnstr.itions vvhidi vve 
have snbniitled there is a 32-giooved dming ]inlley Ovei this 
pulley F, and over the sin.diet pullev K of ti ft X m diametei, aie 
seventeen rojies I. I’lie sin,die, pulley K 1 oiiniuinu ,ites motion 
to the mam shaft M of the spinning deji.u tiiieiit (Ither fifteen 
lojies, not shown in these ligiires, but vvliii h will .ippeai on .1 nmch 
smaller stale m the mill jil.in, drive anothei jailley of 8 ft 2 111. 
diameter, this latter |mlli‘y is situatid to the left of the mam 
pulley F with reg.ird to Figs 20 and 22, and tiaiismits the jiovver to 
the remainder of the mat hmerv, '1 he condeiisei is onthned at N 
m Figs. 20, 21 and 22, and is ojicrated from the tail-rod O of the 
piston of the low-pressuie cylinder 15 , an arraiigemeiU which is 
advisable m an engine of this tvpe. 
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A M i'tion of tli<‘ run of the main tojio ]iulU'V 1 '' on an cnlarfji'd 
scald apiicars in I'lpo 24; tlic illustration sliows two complete 
grooves formed with an angle of 45 degrics, as shown liy the two 
converging lines i’. In pulleys for smaller ropes, this angle is 
.sometimes made .|o degreis. 

When a considerable nimilHr of difleront d(‘])artnieiits aia 
ilriveii fioni one source, s.iy fioni a large engine such as any of the 
abo\'e-mentioncd, the transmission of the power may be by me.ms 
of wheel gearing, wnle belts or ro]ies. Diiving by either sti.iighl 
or helu .d wheels is positu'e, i('<|inres less space between thi' centres, 
is suitable foi ih.inging the diiei tion of motion if necessaic’, is 
proof against file and atniospluiii’ ihanges, is |)erformed with a 
miimmim amount of fiiction, and the install.ition, including the 
found,itioiis, IS iisu.illy \eiy subst.iiitial. On the other hand, it is 
noisy although this defect e.\(e|)t on 111.nil diivrs may be 1111111- 
iiiised by the use of wooden or r.iw-hide ti elh and liable to bieak- 
dowiis involving freipieiit re|),iiis or renewals of paits, requires 
lubric.iting freipieutly, iiuaiKas .1 gre.it niili.d cost, and usu.illv 
deuiaiids a consider.ible .iiiiouiit of attention It is prob.ibly on 
account of these dis.idv.iiit.iges that this method of diit'iiig, exi ejrt 
where space is una\-,iil.ible for other niethods, h.is been |ira('lually 
snppl.inti'd by rope dining The initial co'l .ind the dillii nlty of 
handling x'eiy wide and long bells aie ,dso obst.u les to the tidoption 
of lielts for 111,1111 drives. 

In practically all modem ste.im-driven mills, and in nearly all 
others where the drn e is not .ibsolntely direi t to tlie shafts, the 
method of dining by ine.uis of rojies obt.uns. Many of the dilli- 
cnlties in (oiineition with jiower transmission in jute mills have 
been due to the nairow’ margin of power which the driving arrange- 
mc-nt has been c.ip.ible. of transmitting Any defect in this res]>ect 
may be mnchmoie satisfai tonly solved with rojx s than with any 
other mi'thod, jirovided that sulhcient grooves are .naihible 111 the 
rope jinlleys, or Unit space is avail.ible for an additional pnllev. ft 
is paitly for this reason that we advocate thirty-two ropes instead 
of tweiity'-eight for the engine illustr.ited in Figs. 20 to 24. Im¬ 
perfections e.xist in all tyjies of material, and, although all ropes are 
made as perfect as it is possible to make them, aiul also tested, it 
is quite possible that one or more may, through some unforeseen 
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<'ir< »•, o wav .tl .ui im'pjxn tunr monaail If tlu' niai 

of power Is sill'll, i,nil\ \, -lu h an oci ui i enrc w null I not sensihK 
alter the eltiru-ia \' of the <h i \ e foi tlie sluu 1 tiiiu' whh h must el.ij'se. 
without sloppav'e of the Woik^, ihe <lefe,tl\C ol W(Un-OU( 

lope Ol lopes^, an he lepl.ued I'lieii auain. it is hettei to lune an 

extra io]>e than to U- < umpelleil to us,- mpe <hessin^, foi. with the 
ad'litional powei ohiaiited 1)\ tlu- <\tia i'>p,', \{ will not h<’ s,, 
essential to keep tile lop, s \ ,'|\' ll^lll With t he ( oils, (jiiellt !i plai 111;-: 
anil itmporai\ s])ti, ^o ofti n foiiiiil «onipnlso!\- on pool oi 
inelll, 1, lit (lri\ es 

l\opes of lapv'e diainetei ar<' ofli n of .Ltreat a<!\ant.i.^e loi use 
on laiu’e pnlli \s, I)iit it is s, Idom that ,i dianu ter ol j ni is eve, eiUd 
for lopes foi t( \lile woiks, and these aie usrd onl\- foi tiaiisuiittiin: 
the ]H)Wer lioin the main shaft to the s,'<<»ndaiv om s Kopes of 
JI in , I 1 in , and i in dianietei at e used ai, oidiiiij; to (iii nnisjain rs, 
-Old, ahliouf^ti a s|Had ,if fiom to 5000 ft pei ininut<' is often 

1 <‘eoniinend, (1 foj main dii\es, a loWei speed may obtain fm lopes 
<‘11 tin* pnlle_\s ot seiondaiv and olln i shafts 

It is .1 Well-known and laipe|\- ohsei \ ed 1 ule that the dianii ter 
of the sin.illest pulley slnmld he at hast tlnilv times that of the 
top'‘ w’im h runs on it, and h, t Im i esiilis would j); oli.ilily he ai lne\ ed 
if the diameter (tf.the pnlhw weie foilv Innes the diametei of tlie 
i''pe. Siiu e 1 otton lil)i(‘ Is more Ih xihle than hemp, it is natnial to 
(“Xpert tliat lojH's made funu loiion aie enmieullv suited for small 
l)nlle_\s, hut for laiye j)nlhvs, lopes niadi' fioin M<mila lihie pi\'e 
c\< f lleiil resiilis with .1 nnmmnm amount of attention and expense 

in all (ases it is ad\isahle, if at all possible, that the top side 
of the ropes should he tin- skn k side, as mdnatid m I'lp ^(>, so 
that a maximum ^np of the pulley will he ohtaiiu'd , and it is also 
ad\'is.ihle that all s])hemy and lixmy should la- peifoiined hv 
experuaued workmen it is the < In apt st way in tlie end W luai 
the driyinp^ ropes p'o m hotii dins tioiis, as would (>!)l.im prohai>ly 
in the complete eipiipmeut for the eiipine iliiistiated in l“i^ 20, 
and as actually obtains m tin mill plan to he tllnstialed slmrlly, 
tlie tondilions nientioind in the lust p.irt of the .iho\e seiilenci 
cannot possibly l)e fultilled 

I’lve 30 ft. by IS ft. Lainasiurc boilers, one as a reserve, ari 
required to supidy the necessary sttam at 170 to iSo lb for the 



42 


JUTE AND JUTE SPINNING 


motive power and for heating purposos generally, and Figs. 25, 26 
aii<l 27 illustrate one way of arranging this important jiart of the 
ef|nipnient. The five boilers, with jilaii view of top fittings on 
one of them, are shown at H, C, 1 ), and Jr, 111 Figs. 26 and 27, 
while the doited jiart at F rejiresinits a position reseived for an 
additional boiler if and when reqnired. The .econoniiser pipes arc 
illustrated at (i, h'lg. 2(>, and it will b<’ seen that there are fne sets 
with ninety-siN jiijies in earh set the whole being enclosed ill the 
Usual ehaniber H. Four ol tliesi* si ts are in section, while the 
fifth set, the one on the left, shows the inei hanisin for dnc’ing the 
scrapers; the lattir encircle all the liilies, and since they move up 
and down, the soot is prevented from accnmnlatnig on the Jiipes, 
and thus jireventeit from reducing the efficiency of the plant. 

The water from the jiiimps enters the economiser jiipes by 
jiijio J, and, following the direction indie.ited by arrow K, jiasses 
through all the sets (1 and emergis at L to be nltnnately conducted 
to the pi]X's M at the fiont of the boilers .ind admitted to the latter 
when necessary. Dnrnig its ji.iss.ige tlirongh the various economiser 
jiijies (i, the w.iter is healed, say to a temperature of 220' or more, 
by the heat from the tine gases and by the Haines which enter the 
economiser chamber H at X and pass between the groups of jiipcs 
in the various sets <1, the flames and gases linally enter the chini- 
ney (). If the economiser is out of order or under repair, the water 
may jiass diiectly fiom the pnniiis along the front set of jiijics M 
to the boilers in the direction F. 

Fig. 2(> is a front and sectional elevation of the boilers in which 
the Ixiiler A is an rirdinary one |)ro\'ided with the usual fittings. 
It will be understood that the heated water, or cold water if the 
economiser is out of action, enters the boiler A through vahe Q. 
In this jiarticnlar case', the jnjic M is shown coining from the floor, 
whereas 111 boik'r F, the corresponding pijie M is shown coming 
from above, both arrangements aie common. The latter boiler 
Is illustrated as being fitted with the Meldrnm, llenms or other 
mechanical stoker. The illustrations H, C and I) in Fig. 26 are 
sections through the jilaces marked with the corresponding letters 
in Fig. 27. The jiartitions markeil R in four of the boilers, and m 
the, reserved one, are sometimes omitted as shown in boiler B. 
The sjiace S in front of the boilers is naturally meant for the coal 
supply and conveyors. 
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I'l^. 25 is .1 longitvulin.il ('Ii'V.Ukhi of IxnU'i .\, .mil ''hows m 
Uhtion the econoiiuser pipes, ||u- eh.iinlui fm holding ihi in, Ihe 
eeli.inisni for operating the serapeis, and the usual lioih i hllnigs 

The frontispiece illiistr.ites (piue an np-to d.ite pouei pi,ml , 
Is a tin bo-generator of 1000 kilou.ill <,ip.uit\, .iml snp|ihis the 
>\\er for all thehnaiMiineiy in the lldlb.ink )nti- Woiks of Nhssis 
lines Scott & Sons, f.td , llnndee. In the nppei photo the 
iibine on the left is connei ted hv a sh.ift to the ekitiie genei.iloi 
1 the right, and the latter piorides tiu' inmait foi the inotois 
he separate condensing ]il,int is ilhisli.ited in the lowei photo 
itli the necessary pumps for the tiuhine The centnfug.il pump 
1 the left is for the cooler, while the feed pumps for the boilei ,iie 
1 the right The m.iin cablis are shown cle.iil\' on the e\tienie 
gilt of the lower photo; these c.ibles h'.id to the aboeementioned 
otors which drive the sh.ifts foi the spinning ,ind some other 
apartments, suitable cou|)lings being litted to the motors. The 
■gatives were taken while the eiignu' u.is in motion, and thi' 
■productions indicate cleaily Ihe steadiness of the dnve. 

The condensed steam from the engine is me.isiired as a test of 
le efficiency, and the following t.ible of p.irticiil.iis, as the result 
[ two tests, may be of inti iest ' 
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W'liili' all i>o\\('r plants arc usually compared fur economy only, 
the (jucstion of ciricicucy of the diivc is also very imiiortaiU , a 
-pumuif,' mill may give gicater eniciciicy and production at a 
slightly higher steam or powei i oiisiimptioii tli.lii is considered 
ecoiioimcal fioiii other respects since uiuformity of speed may, 
ami Usiially»<k)^, rfsiilt iii .1 low iieicent.ige of uasti-. 
f Several' nulls are 'now diueii eiitiielv 1>V iiie.iiis of electiieitv, 
■uid if w^h'r ptTtvei Mgaiii bei'omes inipoi t.nit, it will be as a gi'iieiat- 
uig agent for electrical piiiposcs .\lfhough one laigi- motor is 
occasion.illy ado|ited for dining .ill the m.ichmeiy m one Hat 01 
dip.irtment, the general |)l.in appeals to be gioiip dining, and 
often hne-sli.ifl dining as 111 the i.ise of the tui bo-elec li le dine 
llu- motois are usu.illy lixed on the ends of the sh.ifts, unless low 
speeds ,ire desired, 111 which c .ise they m.iy be situ.ited on the 
door and the necc'ss.iiv speeds of the sh.ifts obt.lined by suit.ible 
lechumg ge.ir. Occasioiiall)’ the nmiious in.iclmies aie indnidu.dly 
drneii by motors of smt.ible |iciwei 

The machines 111 .1 |ufi'-spuimng null .ire sometimes c hissed and 
aiiangcsl 111 what .ire termed "s\stems,” e.u h s\stem ccinsistmg 
of one bre.iker card .mil two ruusher c.irds, or two bie.ikei c.nds 
.md tliiee finisher cards, and the iieiessaiy niimbei of machines 
of \aiious ly|)es whiclrare c.ip.ible of clialuig with the oul|>ut from 
the three or I’ne c .ircls as the case may be It is esseiiti.il for s.iiious 
reasons that the machines should be so ,11 ranged tint the woik 
may be continuous 1 1' , the- produilion from the niachuics should 
■dwavs move 111 the same direction, fioni one end to the other if 
the null IS one storey only. If built 111 Hats, the- same inogrcssiou 
should be maintained, so that no p.iit of the ui.ileiial 111 process 
of manufacture may travel over the same ground twice. 

Fig. 28 illustrates an arrangement of the first type of mill, the 
various dcpartnieiits and mac limes being iiiilicated as follow s 

■Y - tfie yard. 

11 - boiler-liDcisc. tsmt.muiig lice iioilcis .and space for an cxtia cine 
(sec also log. 27). 

C o- econcnniser ch.inlhc'r 

D engine-licnise ccnituning compeinnd side-by-bule engine cit 1500 
h p. (see also Figs 20 to 2.1). 

K -s. mechanics' sliop 

F roadways m jute store or warebouso 

t' -- piles of jutc in bays i to r.j. 

II -- batching-hciusc. 
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Siiu'i' a iiiili of tile- al)()\i' 'I/O will i oiisiinio .i|)|)io\iiii,itolv f'So 
to 1)00 halos of jiilo I'aa wook on llio basis ol liossiaii \ains, oi 
42.500 to 15,000 halos ]IIa \ oai' of liltv woi kill!,' wooks, it is ossoiiti.il, 
or .it lo.isl (losir.ihlo. tli.it tlio jiito sloio should ho laruo onoiii/li t.i 
aoooiniiiod.ito this iuiiiil)oi, .iiul lioiioo those stores are of 0011- 
sidoi.ll)lc' si/o Not oiilv should tlioio ho ample room for stonily 
the raw iliatoii.il, hut the wiiioiis " 111.irks” or qualities should hi 
so arranged that .iiiv nunihor of h.dos fioni oaoli giouji iiiav ho 
oasiK ronio\ od when w.intod. If.ioli lootaiigular spai 0 or h.iv (i 
in the w.irolioiiso is oap.ihio of aoooniiiiodatin.g 54 bales of .(oo 11) 
each in one horizont.il layer, as will ho soon hv the group of i(i2 
halos shown in hays i, 2, and 3, And since there are 48 ha\s 
in all, and the bales are usually jiiletl 14 in height or in one tier, 
it lollows that nu''"P(wti<4JAa,H hold— 

5d*1mrleb-x 4^baj-s ^ 14 bales high = 36,288 bales, 
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a littir le'>> than a yi'ai\ supply Ihc' Mitual lows or fioiii 
ill!' roadwav uf tlu' waicliouso louaids ilir Mail, oi low.uds tho 
niiddii' of the warrhoiiso, ara diawn fiou, m iryulai oidn, .iiid .dl 
llu- bales in one tiei of lAli bales ale of ilie s.mle kind 01 inaik ll 
I-, eonsideied a uiso jilan to lea\ e .1 ~p,i( e of bom oils lo luo b 1 t 
between the bales and the walls, s,, di.u ip,. m.ileii.d m.i\ eep.ind 
without daniai;in^ the walls in i.is, ol liie whin lai:;' i|u,iiituu s 
of water aie directed to ihe b.ik s 
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Till' In^t lot of jiito wliuh .iiiucs at tiio iniii uaiiiioii^c fioiit 
the li.nboiii is taken to some (on\(aiieiil ],ait of the stole, or into 
a sjie( lal room, for the |im]aise of beiiif,' exammid li\’ the jute 
Imyei, I he i haiai tensl u s of i ac h lot, as will as the jiure, date of 
aiiual, and otln i det.iils, ,ne noted and enti led into the “ jute- 
jniiiliase” liook, oi the “ ie|Hiits" liook, foi fiitiiie lefeieiiee, and 
if any deiiailiiie li.is liec n made m eitliei (Hialit\' oi condition of 
libie, .iiliitialioii 111.IV be demanded, and if the dem.ind is legitimate, 
an .illowani e be yi.inted 

AMoiihiiy to the Spot Jute ''.lie Note, the .illowaiK es made by 
the sellei foi d.iin.ipes aie ,is iindei - 
(a) l:\lcnitil 


1 si (l.iss . 

5 ' 

-ii<l 

IS" 

,li<l .. 

- s" 

Ill) 

vs" 

liaK-iolten 

• 5'*" 


i)f coiltt.u't ]■)] l(-(‘, 


- slu h (lam.ifte to be asceil.lined on di lirei v, and if not so ascer- 
l,lined, oi if delnery not t.ikeii within fourteen days of d.'ite of 
sale, only Sliiji Side Amoiint and Classilication (if any) to be 
allowed for. 

(/)) hill mill Diiinii^c - This is ascei taiiieil by a!i;reeiiieiit or 
.irbitiation, but no tillowance to be m.ide unless claim therefor 
Is intimated to seller witliin thiity d.iys of elite of sale. 

lute should alw.iys be examined under similar conditions with 
respect to light, and, if possible, always by the same person. The 
ihief jiomts to note are. Colour, strength, length; freedom from 
f.iiilts such as s]X'cks, roots, moss, runners, red inds. In new jute, 
crop) end, damj), or excess moisture should be looked for. 

In some branches of the textile industry the mixing of various 
qualities and colouis of th.e same material, or of diflercnt materials, 





nAi<,niN<; 
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Is ' l»K luliiii,'" . in llu- )ut<' indiistn’ lht‘ .ilmt ojx ra¬ 

tion 1' Innird '■ iMirinni^,'’ and the iiinnl>ti df halt" lo a ^loup 
uhirh au‘ taken foi the piodintinn nl a («ilaiii (lass of \ain is 
in\ .iiial)l\ t( I nil d th. “ liati li " i he wmd " ha I < Iniii; ' ‘ is usrd, 
ll(a\e\(.'l, in vL iu<'ie 1 Xtellded sriisr. and Is iisuali\ i t illsidel i'< 1 as 
.in (»jlei.ii ii(11 ulilt !i (iwl>1 a< ( s .dl |m< x i s^, pii paiatei \ (o < aoInn; 

In ('(jn'-eijiii'iii e of tile L;iadu.ill\ in(iia>in,L: ,i.:io\\th of tlu pile 
tiade in iei;aid It) addilion.d \aiielies of fahiiis, theie is a laiLie 
\ant l V of dilleienl \ams spun foi ihe (lade ^omo <.f (In sc \ains 
aie known hy some sp^ lal disinnaiioii as ii^aoU i|n.i!il\. i l< , 
and in sui h (Mses n is ninniiss.nv (o \ai\ lln (jiiahlns ainl (he 
iminhei of I'.des of ca< h iiMik oi <iualit\ for llie haO li Al olln i 
tiiins il js, ne<is-.ai\ lo in.iiili a paitniilai \aiii. and nndei sin h 
I It ( nnistani es a spi ( la 1 I tali h nia\ hi sd. < i( d I o suit. \\ Im In \ i i 
t\pe Is leipnied, a smnlai nntliod is followed A ((Main iiuinhei 
of halls aie iiiiaiiyid loi ihe vain, and this nninhi i lonstiliilis 
die hatill. 'llle nilinhel Is made up of a sllHalile .issoMlIlelil i<\ 
i>>des honi the vaiioiis maiks in tin stoic, ami the hatili inav lon- 
t.iin .my luinihei of I)a!is fioni foin up to lifty, oi even nion' || 
may ho n(‘(essai\ to lelei lo the “ ii'ooMs’’ liook in oidei ill,it 
.niiiiali.' Woik niav i(snll, and wInn the linal sileition is made, a 
i>at('h tn-kel" (’oiilaminy all paitniilais is made out .iinl t;i\en 
to the fuieinaii h.itehei A tVjih.il hat(h ti< ket aj)]>eai s helow 
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I'iAifinNc,. Thcrr aic two nictlioiK of balrhiiii;' followed ni 
the |)rc|)aiation of juti' fibre, and these are termed " maehnie- 
bati hinfj" and “ haiubbatc hinjj ” They diller only in the wa\' in 
wIikIi the libre is liibiRated, for in both eases snnilai inarliini s are 
Used for the reiiiaiiidi'r of tlie pioeess Maehiiiiid).i(.( hin,i; is .ilmost 
iinncis.ilK' |)M(tis((l in the trade, and is iisfially tonsidered to be 
the better iiielliod if suHienait eaie is exi n ised, and |iartieiilarl\' 
so where l.irpi- <|ii,iiitltlc‘s of fibre ha\i' to be tieated Xe\ ert lieless, 
a few firms adlieie strii lly to what is teiined handdiati him,', whelhei 
the (|iiantities iinaib-i'd ,ire laiee or small. Idn h nietliod possesses 



loo eo 


adx'antaa'i's, and m both easis the niaehiiies wliiili are used are 
known as tlie “ bale o|)ener” and the “ softener” 

rile inaehine teimed tile "bale opener” ajipears in a certain 
sense to be niisii.iiiied, for its fiinetion is not that of opening the 
bales, as one would iinagme, but that of crnsliing and opening the 
heads of jnte of which the bales are composed, in order to preiiare 
these heads for the siibseiiiient processes, and incidentally to remove 
the loose dust and sand, as well as other undesirable matter winch 
may be enclosed in the bale. 

It will, of coiiise, be <]nite evident that after the fibre has under¬ 
gone such ;i se\ ere foini of packing or pressing as aluvrdy described, 
the constituent | arts of the bale are pressed into small bulk, and 
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thr head-; of julo. \\lu'?i triiioM'd, appear nioii' like ■^olul Itiock'; of 
wood than of lil)ir, anil it is in ('(insr(]iu lU'r of this oonipart foiin 
tliat soino such jnoass as tliat jnoMilrd h\' the hali‘ oponor is 
nccrssaiV 

Thr lontmp of tlir lialihinr; dcpai liinnt is as follows: 'I'ho 
hairs winch (onslimrc thr halih for (hr drsiird kind of \arn air 
airaiiftrd con\rinrntIv foi hrin^; h.mdird h\- (hr fri dn at (In hai k 
of dll' hair ojiriir'i, tuo iii nrial \ irw s nf imr t\'|>r of wln< h air dins 
tiatrd in hiq- an and _',o hi^a _>i) shows one head of pilr hriwri n 
the (Illshinp' lollris, and anolhn In ad on (hr frrd lahir, while 


4 



III. 


h'lp'. 30 illustr.lti's a head of )iitr hriipL; drh\rird. Hoth \'irws show 
(leurly thr const ruction of (In- rollers. 

When thr hairs have hern delivered hrlnnd thr inachinr, thr 
lashing or binding ropes are cut oil, tied up, and jilacrd on one .side 
for special treatment, and thr hair marks collected for future chei k- 
iiig. 'I here arc h Ih. of rojies on each hair, and each rojir is made 
from long jute. Then the layers or heads are ])laced successively 
on the travelling ajiron of thr inaihmr, as is clearly illnslratrd in 
Fig. 29. The actual part plaj'ed hy these niachinrs will he nndrr- 
stood by reference to F'lgs jr, 32, and 33, whn h indicate lespectivelj' 
side elevation with details of crushnig rollers, p.nl sectional front 
elevation, and plan of the lliitchart hale opener as made by Messrs. 
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Charles Parker, Sons i.'t Co . Dundee. When operated by a belt, 
the maehine is jilaoed in and out of aetioii In' the usual f.isl and 
loose piille\s A and H on the niaiii shaft C. Shaft C extends to the 
other side of the inaelnne, and eaiiies a pinion 1) of 15 tei'th, wliieti 
f^eais with the_ targe wheel h', of 50 teeth on sinil 1 ', Wheel Ir and 
pinion Ct of 11 teeth ore eoinpoiniiled, and thi' |)niion (i gears with 



and dri\’es wheel 11 of 57 teeth on shaft j. Cpon the shaft | is 
fixed the front lower crushing roller K of about li in. diameter 
over-all. 

Returning again to the driving side of the inaelnne, it will he 
seen that a heavy shrouded wheel L of iS teeth is keyed on the end 
of the front lower roller shaft J, and this wheel L communicates its 
motion in the same direction to the companion back lower roller 
M, on shaft N, through the inednnn of carrier wheel O and wheel 
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P on shaft N ; l)oth wlu'ols O and P are, like wheel I,, luaw and 
shrouded, and each contains iM teetli. The hear v top (iu-'lnn|< 
roller Q, on shaft K, is drieeii by contaet with lollets K ami M, 
and it IS between these thiee iionilerous lolleis, K, M, and (_), that 
the heads of jute au- ciushed .md ojieiied, as well as partially 
softened. 

The two ends of the roller sh.ifl R ,ire eiieiieled bv k'"'!'' bhx ks 
S, which keej) the. roller () vertical as the tjuides use and tall in thi' 
slots in the fiainework. The shyht \-eitieal inoceineiit of mllei () 
IS due natiirallv to the c'aivinp' thukness of the Insids 1 he loiii- 
billed weiijht of roller O and shaft R is is to i.S i wt , and this lo.ul 
is often sulhi ieiitK’ f” obtain the deyiee of c lushiny desued. 

Ifxtra pressuie inav, howawer, b(‘ obtained, if oit'asion demands, 
by tin' addition of one oi nn'i'e weiyhts I , of eo lb. e,nh, on eai h 
rod 1', the ends of whn h are li\((l to .yiiide blocks S Soinetiines 
the extra jiressure is obtanud by means of stiony spn.il spiuiys 
Ill the jilan \ lew l'i,y. >t cme skU' of the framework is shown c oni- 
jilete, while the othei side of the fiaiiU'Woik and ii.iit of the top 
eriishin.y roller O .ijiixar in sc'Clion. With a jiullev speed of i yo i e\ s. 
jier nun., and the winds fji\ c ii, the sjiecd of the two liottoiii c i usliiny 
rollers R and M is ,is undet . — 


Iso X ” b't'd ie\s. [lei mill, 
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givinc; a jierijiheral sjieed of the lolh rs ei|ui\.ih iit to 


cS-iiH X 12 111 ; pi 

12 111. jier foot 


i-]\ ft. Jier niin. 


The bale ojiener is driven from shaft J2 in I'lf;. 2cS ; and since 
this shaft runs at i.So revs, jier tnin , and the pulley A on the mac liiiie 
is 24 in. in diameter, the drum on the shaft will leijuire to be 20 111. 
in diameter. Thus— 

2 1 

ISO X ' 180. 

.V 

_ 150 X 24 
^ ~~ 180 

X = 20 in. 


The travelling cloths for both feed and delivery arc driven by 
wheel gearing on the driving side of the machine (see Pig. 33). 
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Tho feed cloth travels a little slower than the peripheral speed of 
rollers K and M, whereas the delivery eloth travels a little faster 
than the latter. Wheel V on the shaft J, throiiiih carrier wheel 
W, dri\'es the wheel X on the front feed roller shaft 5 '; and since 
the feeil cloth Z (lasses over both doth roileis 2 and and is made 
to move 111 the direction of the anow, and hi tween the side (jiiides 
till' heads of iiiti' are carried towards and placeil between the 
erushliifj lolleis. Similar wheels 5, (>, and 7 dine ihe delivery 



I'la ,>fi. 


roller shaft S, and the delnei v eloth ej passes siimlaily over rollers 
lu and II and betwei n side guides la 

.\ssiimmg that one b.ile of jute eontams heads or layers the 
aggregate length of wtiidi is 5!) ft , it is evident that with a delivery 
sjH'ed of gt) ft jier 111111. the jiioduetioii will be ajipro.ximately one 
bale in two minutes. In actual work the machine' may he 111 
ojicralion for oiilv part of each day, but when continuously em- 
jilojed It IS ]ios-,ible to jiass 1000 to 1200 bales through one machine 
111 a week. .\s a rule, however, tlic men who attend the machine 
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also bring tlir bales from the stme, ami nmlei suth eomlitions thi' 
])roduction from the machine is fiom 500 to boo bales jiei wi-ek 

Another typical bale o]iener also laigeK used in the jnte Hade 
Is that type m.ule by Messis, ri(|nliait, l,iiuls,iv A’ to. I.nnUed, 
Dundee, and by Mtssis I.ec', Cioll & (d , l.awside I'onndry, Dundee 
h'lgs, Jt to ;() ate illnstiatne of the inaclnnc made by the foiniei 
him, and they indicate resiiei li\eh' an end clex.ition of the dining 
side, a plan, and a sectional ele\ ation of (he inli-i 101 of die 111.n hnie 
This bale opener consists cssenlialh' of jxiweifnl top ,nid boiloin 
(lushing rollers A' and \, I'lg Jti, e.n h (ontaining scmii Hides, 
and su]i|)oi led 1)\' heavy sh.ifts IP ,ind 15 . tin ee p.iii s o| mlleis ,11 e 
iin.iriably ( inploved llic iisiial method o| dining is b\ me,ins 
of f.isl ,ind loose ]mlle\s (' ,ind D on sli.ift h, wliiili ni,i\ inn ,il 
ho re\ s |iei 111111. 'Ihissh.ifl extends ihroiigh the m.n lime, ,iiid ,il 
the side op])osile to th.i t ol I he di n mg ]nille\ s 1,111 k s ,1 j 11111011 h ol 
go teeth which ge.lls Wltll . 111(1 dines l.llge wheel (i of (ih teeth oil 
shaft 11 Coniponiided witli win el (i, oi .it hast lixed on the s.mie 
shaft 11, Is an iiitciniedi.ite pinion | of go teeth 1 he teeth d 
pinion I ate wide enough, .is shewn m the pi,in \ lew , to dii\e the 
Hilled rollei wlieels K and I. of (hi t(elh e.uh on the second .iiid 
thud shafts 15 (onniing fiom the lelt li.iiid In some i.ises two 
ordinal V jinnoiis ,ue used, one foi (.nli wheel K .iiid L, iiisle.id of 
one with wide teeth' ()ii the opposite end of sh.ift II is ke\id .1 

|)inion M of ! teeth, wlin h dines tlie huge wlnel X of i/ij teeth 

on the first rollei sh.ift 15 It will tlins he sei n Ih.il with the di n mg 
pnllev rotating (lockwise, .is iiidii.iled by the allows, all the thiei 
lower shafts H will lotate in the s.ime dm ction, and it will .dso be 
obseryed that all thiee shalts ,ii e di n eii posit n el\ by lie.n y gc ,ii ing 
If the main dining shaft oi |)ulley sh.ift be diiveii at .So re\s, pei 
mm., each sh.ift 15 of the Huted lolleis will make 7 .s.j ie\s, pi r niin 

Revs, ixr mill. ' ;■ ,■! s ie\s pi r nun of rolh r sh.ift, 

Cj K 

or 

Revs 1 cr nun | , j - levs per mm. of r(,)ller shaft. 


X'nnicrically as per \alnes of wheels above--- 


80 


go 20 
0.8 ^ 60 


7-84 revs per min. for second and third shafts , 
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or 


K('\ s, per niin. 


I' _ M 

T; ■ N’ 


Si) 


... ;? 

D8 ' <)i) 


7'S ( rev-,. ])c'r imn. for first shaft ; 


while till' peli|>hciMl speed i)f the fluted roirirs, whieli are l]l ni. 
Ill diameter, \s ill lie 


7 'S 4 re\ s ■' I 

12 III ]»er fool 


-7' 15 !>< '' Ill'll- 


It will of ( oiirse be iiiideisliKid that th(‘ line followed 1)V the libie 
will ( oini ide to some e\ti ill with the outline of the flutes, and that 
111 I ousel I lienee the ,ll I ll.d speed will dl Her fl oni the .l bo\ e |)el Iphel .ll 
speed 'I he s.inie lein.irks hold ,t;ood foi the in.Klliue ilhistiated 
111 hi,!2s 21) to ,i ; 'I he ,u tii.d piodiirlion in both inaoliiiies is about 
the s.nne 

I'liei e Is a ele.i 1.1 IK e of about it m bet ween the roots of the flutes 
of one set of iolleis and the tips of the lllltc's in the other set of iolleis, 
so th.lt no d,nil,rue < .lIl be done to the llbre file bloi ks of the lop 
1 ow of fluted 1 ollei s \i ,11 e foi i ed (low ll 1)\' nii-.iiis of pow el fill \ oliite 
spi nu;s () III p.iii s. The bot tom s| a in,as lest n| ;on the slidina bloi ks 
P of the nppei lollei sh.ifls I’d, while tiu- lop spmias ,iie ,anided in 
then linuled lip-,ind-dow ll nio\ ellK Ills b\-slides (_) , fheiippii p,iits 
of 1 III spunks ( ome in c ont.K I with lold^-nllts ,ind IkiUs I\, ,iml these 
jiroi ide I.K llitles foi i e,anl.itiii,L; to some extent the de,aree of pressiii e 
oiitsuh' th.lt wliiih obt.uiis in \lilne of the wepaht of the lolleis 
lliemseh'es The whole iiieeh.iiiisiil is supported by a vei v snb- 
st.inti.il frame S. 

rile tisu.il rolleis f .lie provided for the feed sheet L' upon which 
the he.ids of pite aie pl.ieed .is iiieiitioiied and illustrated lu con¬ 
nection with the other iii.uhiiie The he.ids of jute are then drawn 
in by the liist pan of fluted rolleis, and then successively through 
the second and third jiairs to be ultimately dejiosited on the delivery 
sheet \', whu h is kept in motion bv' the two rollers W. The two 
sets of rollers for the fei'd and delivery sheets are driven in the 
[iroper direction by suitable wheels, some of which are illiistr.ifed 
■It X and V resjiectiveh’, while the material is pi evented from 
falling oft the feed and delivery sheets by the usual guides Z. 
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alri'Ady described and illustrated , there is this difference, however : 
the bottom roller mar the fc'ed side in the inadnne under con¬ 
sideration IS driven more (]nickly than the bottom roller near the 
delivery side, this dillereiice in sjieed is the chief feature of tin' 
inaetnne and is adopli-d to obtain the effect elaiined by the designer. 

A wheel of 52 teeth on the shaft of the bottom roller near the 
feed side is dm en by a ]>inion of II teeth, while a siinil.ir innion of 
II teeth drives a wheel of (sS teeth on the shaft of the hot tom loller 



I'To. 3 S. 


near the chdiverv side. Hem e, if the pulley rotates at 50 rcA s. per 
linn., we should haw - 

so X lO't) revs, per min. of the- feed roller , 

32 52 

•iiul 

30 s; - 5 - 5 '.' 8'i reVs. per min, of the (h'luerv roller. 

(kS ()h 

The first impiession om- gets from such an nrrangeim'iit is that 
the libre would collect between the two jiaiis of rollers and thus 
choke the mai lime. In jiractice, howeeer, the heads of jnte pas- 
substantialb' straight through the liist [xur of rollers, but more or 
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sinuoiislv iliiou,!::h the p,ni, .ind, .liiiMily nu'iitioiKHl, 

' Ui-'f.u toi V au' odlaiiu-d that tlu' frtMhny n (oin- 

paiatudv Miiifomi A-, a niiltia of fart, tlir fctAiiif; diould Ur 
iimfomi III all in.ulniir^ loi tlir ln.akiny <>{ \\i\v 

\nlutr '^|»IlIly> aic Usrd ]riUl\ to ■'UjipK niriil llir Wrlyllt (if til*' 
ii'llci foi prc^'suio, and'jiaitiv as a Ik \d)l'' jioinl in (,i^c of Ium\v 
fcL-diny ()iu‘ of spiinys !■> slmwii on oiio (if tin' lioii/untal 

paits of (he fianu'SUnk in Idy. \y 

Allllonyli (he ,d)o\c tliK'c yriK'i.d l\pc.'^ ot lUai llUlC'. ai(‘ tllo-'C 
uhuh arc alinoNt invaiiaklv usi d foi jiUcdiak' oprinny oi )uti' 

' in-liinyy tlu‘ steam li.imnioi is slid n^rd in sDinr pku cs |<a the s.niu- 
puiposi', wink' in ollii'i’s lica\'y sk'dyo li.nnnu-is ,uo list'd lin- 
oiiyinal method of opt'iim,;; was peifoinied 1>\' lakiny eath In ad m 
till 11, and I ikm^ it a.itaiiist tlie otlieilitla aii\' ti-'iny one In ad as a 
haimiK'i to sottt'ii tlio (itluTs, tn I'l^e hy •^tiikinp <-ai li lii'ad on the 
1 ^""' I w.is m the days when k's-, pressme was a]>pln'd m the 
pa< kiny oi hahny, .ind ronseipientlv llie heads weie not neaily '-o 
haul and s(i (.ompaet as they aie now. It will he undeistood tliat 
hale openinj.; as des( nl)(.'d al)o\t‘ i-, iieti's^aty only for pih' whnli 
has h( en liimly i>.ieked by Indiauln piessi ^ I hi' jute whnh is 

deJn'eit'd to llu“ Indian mill-^ is in a t ompai.du ely loose state, in 
(h imi> OI knh'lia hak s, and lit nci' the .d)o\'e ojieration is nnneee-'saiy 
hen tlu hale opeiiei is iised^ it is usual to ('oik-' t the mateiial as 
it issues fiom the deliyery sheet, and to pku (‘ it on suitable slooK 
f‘i stillage pivpaiatoiy to l)(.mg opemd -ind du'ided into stn-aks 
Ol sliiek^ of .1 suitable ''i/e for the suhse(|Uent (ipeMlloiis 

f nifonmty in ( olour is, as alieady mentioned, oiu; of tlu- valuable 
pioprrtu's of jute, and not the least impoilant, and if gi' at dillei- 
niKes in ((jIoui obtain, the (lark and light shades aia- sometimes 
placed in (hlleielit piles on the abo\'e-inentioiu‘d stools 1 lu' 
piodiu tion tff a higha lass yam depends jiaitly upon thi' colour, 
partly upon the ([uality of tlu' fibie, and })aitlv upon the way in 
\vhuh the vaiious operations are coiuhu ted. There is pi ihajis no 
tlepartinent in a mill where gieater attention should be p,ud to the 
material tlian in the liati'hmg department. Apait altogether fiom 
the defects W'hich might arise from an imperfei t oi unsuitable 
•^('lection or combination of various marks, there is the pos-,il)ility 
<T hindrance conse<iuent upon the inellicieiit handling of the librc 
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between the bah' opener and the softener. Indeed, the successful 
maniiHilation of tlie pite dejiends largely upon the regularity of 
the strirks, vvhieli are made up by an operative termed a “ striker- 
up,” after the fibre has been delivered from the bale opener and 
before it is fed in to the softening machine. Yeais of e.xiierience 
have ])rove<l roiKliisivelv that the successful treatment of jute is 
accomjihslied by the addition of water and oil to th<' fibre at some 
stage before the latter leai’es the batching dejiartment. The 
particular tune or jilace when or wheie these liquids should be- added 
IS a luattir of o|)inion, but staled generally we may say that in 
hand-batching the li(|uids are usually added before the fibie readies 
the softenei, whereas in ma( hme-batching they are adiled during 
the timi' that the libre is passing thiough the softenir. In both 
cases it IS clear that the strides will be moistened most iinifoiinh’ 
when thev are all uniform in si/e or thu'kness, and when such con¬ 
ditions obtain the subse(|iient operations jiioceed inoie smoothly 
than they would if the iiioistiire or lubrication were not uniform. 

I he inagiilaiity in the thickness of the stiicks may not be very 
si'iioiis in hand-batdiiiig, beiaiise it is ii^iial to allow the moistened 
jute to he much loiigei in the batch stalls or barrows than when the 
fibie IS niadiine-batdicd , but m inadiine-batdiiiig, where in many 
casi's the amount of liquid dejiends somewhat iqioii the thickness 
of the strick, uiiiforimtv in thickness is \ ery desirable, and absolutely 
essential if the siibseipient operations are to be conducted in the 
most satisfactory method. 

H\ni)-B.\tciiing.- The selected bales for the batch in hancl- 
batchiiig are brought from the store into the batching department 
and placed on their ends somewhat as depicted iii I'lg. 3^, or pre¬ 
ferably leaned against some suitable support in front of what is 
termed a batching stall or batching barrow. Ihese stalls arc usually 
fixtures, and if there is plenty of loom available in the batching 
department, and all the stalls arranged within easy access of the 
softening maclnne-- the ne.xt machine m the process the arrangc- 
nieiit is quite satisfactory. On the other hand, the movable stalls, 
such as those illustrated in Tig. 39 . facilitate the work considerably, 
for it is evident that special and convenient places may be set apart 
solely for the actual work of filling the stalls ; the full stalls may then 
bo wheeled into the most convenient positions for the jute to mature. 
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('J 

and ttion taken to the feed end of the softcTiinp: niaeliine^. In 
logs, 3Q and the columns of the slusl fumi a suitable base foi 
supports for the hales to test against, and th.it p.iit of the shed 
on the right of the cohmuis in the foi iner \ lew is lesei \ eil c'xchisn elv 
for the filling of .the st.ills,. Two or tliiee gioiips of lilled st.ills, six 
in each group, appear tin the left of the loliiiiins, .iiul the pite iii 
these stalls is inatunng It is (piite eruhut fioin the ilhisti.ilioii 
that a large floor ■tpaee is ie(|uued in ouh r Ih.it the woik ina\ he 
conducted in the best possible iii.inner. 

It will be noticed th.it when this s\steni is pi,u Used the b,de 
opener may be dispensed with, Iwo nun iisirdlv woik .it oiu 



I'U, \') 


stall, and, after they have cut olf the io]ies from the bales and 
removed tlie bale marks, they iiroceed to loosen the heads of jute 
by means of a large hammer. The heads of jute are opened out and 
separated into convenient jiieces termed " stricks," and deftly 
doubled with a slight twist before being jdaced in the stall. The 
stall itself may be made of any desiied size so far as the height and 
W'idth are concerned, but the dejilh from front to back must natur¬ 
ally be sufficiently great to accommodate the length of the doubled 
strick. The interior dimensions of the stalls illustrated in Tig. gp 
are 12 ft, from end to end, 5 ft, b in, from toji to bottom, and 4 ft 
from front to back. Each stall can hold comfortably seven bales 
of jute of 400 lb, each, or 2800 lb, 'I he date of filling the stall, the 
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time of day when tile filling w started, and the quality of the bate 
are all distinctly noti'd on the end of the stall as illustrated 
Fig. 40, wliK h affoids a eajiital idea of the way in which the wo: 
Is carrieil out. OiH‘ complete layer of stricks is shown at the botto 
of the stall, and it re(|uiies 20 of these levels to hll it. Faih lav 
when comjileted is moisti ned with half a -gallon of oil from tl 
peifoiated spout of the one-gallon oil-can shown m the fignie, ai 
then the hosepipe, which at presi nt is seen against the front cohtm 
IS unhooki'd from its supiiort, and water is fri ely sjirayed from t 
long |)eiforateil spout. 'I'lie ajiplu ation of oil and water is re|ieal 
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every layer, and h'lg. .ji shows cle.irly the convenient way m whi 
the work is performed. In this hgure the stall is nearly full- 
small quantity of the seven bales only remaining on the tlo' 
The small pieces of cloth with the bale maiks printed thereon £ 
shown to the left in the foreground of the illustration. 

In some cases the men get on to the top of the jute when t 
stall is about half full and tramj) the jute down; the operation 
repeated when the full (juantity ol jute has been introduced. Tl 
helps the oil and water to penetrate more rapidly into the hea: 
of the stricks, and when the stall is tilled it is an advantage to cox 
the jute with a damj) cloth, and to jilacc two or three planks 
the top to impart a slight pressure. This method is particula: 
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.ulvaiitageous m ^iiinnii'r months when the mowtme from tlie |nte i-. 
liable to evaporate <nn( kly. The ;nte i-. tlu n alloweil to lemaiii 
for about 4!^ hours so that the lu|m(ls may moisten the mateiial 
uinfoinily tins is lerined maturing the fibte 

In esery case theie is a lived amount of oil disliibiited over the 
layers, but it is i|Uite ecident that the umfoini distnbution of the 
oil by pouring out by hand and swinging the lan fiom end to end 
depends eiitiiely tt^ron the skill or i.iie everiiseil by the opeiative 
A eaixful workman will distribute the ml pieltv evenly, .ind eai h 
siction will probalily reieive an avoiage aiiuumt, but unless laie 
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Is exercised, uneven oilmg iiiusi lesiilt The sany lemarks ajiply 
to the vlistiibiition of the water, but in this lase the h(|ind is not 
measured and the batcher has more freedom In some batching 
departments both the oil and the' water are heated. In othei 
idaces the two h(|Uids aie made into an emulsion by the addition of 
an alkali and a eoniinon soap. 

We have already nientioned the fact that the fibre is alwavs 
passed through what is termed a softener or softening machine, 
whether it is hand-batched or machine-hatched. These machines 
are heavy in build, and re(]uire .ibout z h p. per section of H pairs 
of rcillers. Figs. 42 and 43 show respectively an elevation and a 
plan of part of a softener as made by Messrs L'r(|uhart, Lindsay 

rvRT I. !•' 
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vV ( II F.milled, l)nniiM‘ 1 lir miuliinis air limit up of ■~r( tuuii., 
<■.'1 li sri lion I out.mull" M p.iii-^ of lollri-., the last jiair ur.ti tlir 
(IrlnciV riid ,irc (lillririit from till' r<',maiu(lrr A rompirtr luai liiui 
of till' orilm.iry si/,r i iiiitams (i; p.iiis ol rollns or .S srrtious, lint 
tliiir sri tioiis only air illiistr.itril lu tfir fi(jmrs our to illiistiatr 
till' fi'i'd riid, auollirr tlir srrtioii upon wliirh Mir hatrluutj app.iiattis 
Is liM'd, and the thud tlir drlivrrv sri lioii lu soiur rasrs yi) p.iirs 
of lolirrs air |)la( rd iii our mac hiiir I'lir f, 1 st and loose pullr\s 
A .lull fJ .nr plai rd .is iisii.il oii tlir iii.im dii\my sli.ift (', wlmli 
I Ntriids .Is shown .11 loss tlir m.iilimr I wo sui.ill lir\i hwlire N 
I), our oil rai li side, "r.n with l.iiyrr liri i l-w lirris li on tin i niU 
ol the two sicir-sli.ifts h' li.ii li siclr sh.ift I' dines li.ilf of llir 
holloni llulrel lollrls 11 1 )\' mr.llls of 1 ir\rl - w hrris II anil |. tlir 
elinmu wiirrls hrmy aii.iuyrel oil tlir two sides altiiu.iti'K 'llir 
lioltom lollrls air iii.idr with .i louy rilil .iiiel .i shou (ud, as shown 
111 the' rnlaiprd (let.ii he'll liymr ue.ii the lioltom of |•'l," |;. the 

lir\ rl-wlirris j .nr ii.il iii.dh li\i d on tlir loiiy e ud, .iiiel this ,n i.niyr- 
lllrllt e 11.dill's till' lollrls to he' lllsrllril fol the .dliin.ltr lllrtllod of 
dm my 

'I'lir liliir Is fed 111 at the li'ft on to ail riidlrss li'i'd-shre I K, 
shown only iii I'l.y |a , this shei-l ti.nrls o\ri wooden loih'is | 
.ind .M. the iippri l.wri n.ilni.ilK ti.nrihiiy m the diie'ition of the 
.1 now , ;nid I'.i 11 \ my t hr s('\ d,i| s| i le ks of pile tow,n els .mil l.rt wre n 
the liis| p.ni ol lollrls M I hi' hollom lollri onl\ Ilf this p.m is 
show n rilr I ollri S M elrli\ ri the lihi r to | hi' In st ji.m of non i ollris 

srr I'ly ( with sli.nyht llntrs. I'lir lower Woode n rollri M 
is dmrii fiom lollri X hv inraiis of wlirils (), 1 >. and (). wheel P 
Is, of I'oiiisr, mtrodui re.l to m.ikr lollri M tr.i\ rl in the sanir dirrrtion 
.is lolirr N and .ill the lollris (. 

I’lir softi'inny rolli'is (i .nr in jiaiis .is shown in h'ly J2, and the 
lllltrs of both lolli'is 111 r.uh .mil r\riy pair, with the rxcrption of 
the first .iiul List |),iirs, air aiianyril spirally as illiistralrd in the 
l.iryr ilrt.u hrd liynrr in l-'iy 4 ; 'riir llntrs in the rollers run fioni 
left to light in, say, the odd rollns, and fioni right to left in the 
r\rn rolirrs. I'lir to|) rolirrs of four |)airs in pig 4; air dr.iwn 
with the flutes ,is arr.ingrd in prartirr Pins arrangrmrnt has a 
triulrnry to kerj) the (ibrr moving iiai.illrl to the side fr.imrs. The 
rollers, nrglrctmg the ends, are 2 ft 8 in. wide, and the mnnher of 




T PO, 0 ,7 

il'M' ' V 

/',.]' .'l4’lVd«(',A^A'A'J?i!r,'',i .. 


' I ' I' 


'’-i ,,Ai. ! 111 [ ',. .._ 

. 'f^i'"''"'" "V i' r'l ' , 


!: ‘ > ! ^' 






lC»jk' j 

- 47 ' 

»«» ; ' 

n: J '■' rV ''i'J V ,, , 

::..LV V. V ^ V 

. H I ' ‘ 

Ciih ij 

K,'H ill 

-J—J._ ^11 


B ' '10 

v&y 


:^'.r 


Fifl.|| 


:)(,/«(fipW, 













68 


JUTE AND JUTE SPINNING 


flutes in eacli roller varies from 8 to 13. The last three rollers in 
T'lg. 43 are shown in their bushes, and the method of driving roller 
41 is identical with that adopted for driving roller M. The general 
arrangement of each pair is illustrated on adarger scale m Fig. 44, 
the left-hand pair representing an exterior view of pH paits, while 
the right-hand pair is a section through the middle of the spring K. 
The lower part of spring R rests upon the ufiper surface of block S, 
and is kept in position by two parts of a concentfic iing cast U|xm 
the block S. The edges of the njiiier plate T rest ii|)on the spring 
K, and the major part of the latter is enclosed in the bell-shaped 
bracket U. 'I'wo such brackets are .sup|)iied for each pair of rollers, 
one at each end. The degree of tension is regulated by the screw 
V, whicTi IS in close contact with the upper surface of jilate T. The 
underside of tlu' latter tits inside the spring, and it is so constructed 
that it can be e.isily removed from the bell-^ha])ed bracket without 
removing tile latter from its jiusitioii. 

Iflock .S IS 111 one piece, and it sU])poits the shaft of roller (<*. 
It also lests upon the iiiiper half of block W, which siipjiorts the shaft 
of roller ( 1 . When the block S is in its lowest position- that is, 
when there is no fibre belweod the rollers (1 and (!' - the clearance 
between the tips of the flutes of one ioiler and the roots of the com¬ 
panion roller is about ^ 111., and the spring K always tends to kec]) 
the upper roller td in its lowest position. The positiic diive of 
the lower roller (i natuially rotates the ui'jiei roller (■', and the 
spring K yields to allow the fibre to (lass between. Most of the 
rollers in F'lg. 42 are represented sim]ily by circles, but it wall be 
understood that, with the e.xceiition of one pair at each end, all are 
of the same shape, and aie ja.ictically identical with the single 
pair shown m solid black in Fig. 42 and Fig 44. 

After the fibre has passed through a certain number of pairs 
of rollers, the oil lubrication is mechanically and automatically 
dropped on to it from the batching apparatus illustrated in the 
middle section of Figs, 42 and 43. We have jilaced the a])]iaratus 
in its present position partly because it very often occupies this 
jwsition, and partly in order to simplify the drawing and to keep the 
apparatus distinct from the feed and delivery sections. The actual 
position of the apparatus is quite an arbitrary one, but in the abo\’e 
figures it occupies a con\'enient position for being driven by the 
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twelfth pair of rollers. It is the upper loller of this pair which 
reftulates the supply of oil to the fibre, while the lower roller of the 
same pair, in conjiiiirtion with its eonnertintt wheel (’earing;, shuts 
off and starts the supiily. The usu.il method of lubrication m 
machmediatchiiip; is to apply the water first, and the oil immedi¬ 
ately afterwards, and the followmt; is a deseription of the double 
oiieration. The late of fiow of the water is deleimined by a y.ilye 
.\ and handle V. A |«iintei on h.indie V .nid .1 yi.idii.iled pl.ite 
Z enable the oper.itiye who is res|xinsible foi this t.isk to fi.\ the 
r.ite of fiow for any partieul.ir class of jute. When oiue the flow of 
water is li.xed, the handle 'S' is kept oii])osite the s.une niaik on 
Hiadiiated plate Z, .111(1 a const,int <|U.intity is thus assured. The 
water has to pass throufth a second yalve i->, but this yalye is 
opened and closed respecliyely by the startiiii; and sto)ipinR of the 
machine. Attached to the sct-oii handle 5 at the feed end and the 
set-on handle at the dehyeiy end is .1 rod ,) which extends the 
full length of the machine as shown, and the nio\ement of this rod 
will cle.irly alter the |M)sitions of the .irnts of bell-crank leyer S. 
I'Tg. 42, fiilcrumed at b. .Another bell-ciank lever 7, h'lg. 4,5, fnl- 
crnnied at 8, is attached at one end to lod 4. and at the other end 
to bar p, to which is fixed the belt folk 10. When either set-on 
handle 3 or 3* is moved to the right, both bell-crank levers 7 and 5 
are iiartially rotated; the former through its connections places 
the belt on the fast pulley A, and the hitter draws down rod It, 
ITg. 42, and thus ojiens valve 12 to allow the water to flow down¬ 
wards. It is essential that the w.iter should be distiibuted over 
the full width of the rollers G, and different methods are employed 
to aclncve this desirable condition. The water may issue from the 
valve 12 into a channel, box, or pipe the full width of the rollers. 
In the figures the water flows into piixi 13, and the overflow from 
this pipe—1. c., from the holes or slot at the top of the pipe—flows 
downwards to the V-sha]X'd [loints of the jilates 14. In some rases 
the water drops direct from these points on to the iipiXT rollers and 
on to the fibre as the latter is passing through the machine. The 
chief point to watch with regard to the water is that a siifficicnt 
or maximum supply should always be available; a different method, 
however, is necessary for the oil which is applied immediately 
afterwards. 
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Ihc m iur.il iiic.i (if tile nici li.miMii for flic diNtribiilioii of thc 
oil I' to tcftolatc tile .Lmimiit by tlic tliK kncs^ of tlic liliroiis material 
wliicll I', .it the momeiil pa'.^mt; between the pair of roller-, connected 
to the oil viip|)ly. The tlinTel the strieh of jiite the more oil should 
be hber.ited, .ind CKC wrsii I'he oil is kept at a iiiinstaiit heifthl 
111 the t.iiik 15, I'lf;. It, by me.ins of a v.ib'e 54 .md llo.it 1(1, .t 
rollei ty IS eoiitiim.dlv lot.ilmy 111 the oil uheii the mac lime is m 
opei.ition Ilf .1 ti.im of wheels fioni the end of tlie lowei roller (i 
of the twelflh ]i.m 1 hese wheels aie lepresenled In’ circles m 
I'lr: )->, .111(1 then mimb(‘|s .md \.dne .ire as follows- Wheel I.S of 
50 teeth, wheel K) of I I.S t( ('tll, wheel Jo of 50 teeth, c(im|i(iniid 
wheel . 111(1 luiiion Jl .ind JJ of 70 teeth and 40 teeth resp(.ctiM’ly, 
.111(1 roller wheel JJ of loj teeth If the m.im (hl\ mjj sh.lft C rectilves 
.it I |o levs, pel mm., the speed of each roller (i will be -■ 


01 


Kevs. of shaft C 

i|(i . 


I.S 

411 


1 ) 11 

I'-- ' J 


1(1 

.is 


■ ie\ s per mm. of rollei (i, 
40 ret s. of roller (i : 


.ind the spi'ed of the oil rollei 17 will be deteimmed by wheels 18, 
Ji. JJ, .111(1 JJ, since wheels 11) and jo simply eontey the motion 
fiom wheel iS to wheel Ji Thus 


I Ke\s. of lollei t'l) 10 \ '< ' - 8’i() ret s, pi-r mm. of wheel J t 

70 loj 

,111(1 oil roller 17. 

Wheel JJ Is the eh.inue pinion, and thi' speed of the oil loller 17 
m.iv be inciiMsed 01 (h'cie.ised bv .1 I.iryer or siii.iller )nnioii JJ. 

riie oil IS kept he.tted by means of steam which enters throiifth 
valve J4 into the steampipe JJ. This ))ipe is sonieinnes in the 
foim of a ste.ini Kill, while at other times two cir three leny'ths of 
slraiuht pi|H s p.iss tliron^di the oil t.tnk. Fhe amonnt of oil which 
is drawn up bv the lollei 17 is approximately constant, but the 
.inionnt which is delivered to the libre depends, as alreadj’ men¬ 
tioned, upon the position of the iippei roller (i* with respect to the 
lower roller (1, bi.iss plate j() with a saw-hke tnlge at the bottom 
and a straight edge at the top is so placed that its straight (.‘dgc is 
parallel to the oil roller 17, and is cajiable of being moved nearer 
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to or farther from the roller 17 by means of aim ^7 ami io<l ^S, 
both of which are fulcnimed at 2(). The Iowa r eml of roil iS m 
bent, and rests aitaiimt a boss on tin- shaft of loller (d As the 
roller rises 111 virtue of the thiikness of the inateiial, lod .’S diops 
'li.ehtlv bv f;r,l.vit.itlon, and the iippei edye of pl.Ue 2(1 is moled 
nearer to oil roller 17, and thus leinoies ,in iiuieasi-d .iiiiount of 
oil fiom the roller. This ineie.is.'d (|uanlit\ of oil K.nhes the 
lolleis t'l .ind (1''immedi.itely nndei pl.ile 2(1 ,it llie s.inie turn .m 
the mateiial wliiill caused the exi ess of oil to be taki n fioni lolli 1 
17 by |il.ite 2I1. When no libo' w passme ihioiieh the ni.nlniie, tin 
roller (1' Is 111 Its lowest iiosilion, 
and the rurved end of hkI 2S 
111 Its highest position: .it this 
time the upper edge' of [iKite 2(1 
Is farthest leinoied from tlii' 
oil roller 17, and siilheientiv 
far from it to allow the oil on 
the oil roller to miss the Jil.ite 
When the libre enters the 
rolleis, the rod 2.S is droiijied 
approximately pid|)oi tional to 
the thickness of the libre, and 
simultaneously the edge of 
idate 26 is forced nearer to the 
oil roller 17. It will be clear 
that when the edge of tlu’ 
plate 26 IS very ne.ir to the 
roller 17, the oil is, as it were, 
scraped olf the roller bv the pl.ite, ami the oil Hows over the siiif.ice 
of the plate until it leai lies the lower s,iw-edge, from whn li it drops 
as described aboce. 

Another and perhaps better method of regnl.iling the supply of 
oil is illustrated m Tig 45. T'lve ])airs of rollers are reiuesenleil 
by the intersecting circles and (i'. Resting by gravity against 
the arbor or boss of one of the upper rollers (.‘ is the wi iglited end 
30 of lever 31 fulcrumed at 32. set-screw 33 passes through a 
hole in a lug cast on the iipix’r end of lever 32, and the end of this 
Sbt-screw supixirts weighted lever 34 lulcriimed at 35, The [xrsition 
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of lever j ( obviously determines the [wsition of arm 27, and there¬ 
fore that of the |il,ite 26. When the upper roller (i' is raised, ball 
30 is raised and set-serew 33 descends through a shoit distance; 
the weip’ht 3(1 causes lever 34 to accom|)any set-screw 33, and thus 
the edp'i' of plate 26 is earned into closer proxinuty to roller 17 
in order that it may remove more oil from roller 17, The simjile 
ariaiifjeim iit of a set-si revv provides means lor obtaining as fine an 
adjustment as appears possiljle under the present conditions. It 
has already been inentioned that the oil may drop on to the rollers 
ti' and on the libie, but it is a better plan to place a wooden roller 
37 on the to|) of two rolleis Id. This roller 37 is covered with two 
or three layers of felt sonuwhat similar to and often exactly the 
same as that used for feed sheets, and the oil dro])s, as shown, on 
to the felt. Most of the oil is absorbed by the felt, and as the 
roller 37 is earned loiiiul by lollers (d the oil is pressed out and 
deposited on the libie 

There is one di a whack to the ellicient workinij of this apparatus 
and all similar oni‘s. The mos'ement of the plate 26 is determined 
by the up-and-down movements of one end of roller (d, and this 
movement is cleaily mlhienced most by the thickness of the fibre 
near the en<l where ihe motion is fixed. If une\en feeding obtains, 
it is ijuite possible foi thick parts to be near one end of roller Cd, 
and tliin jiarts near the other end, but the amount of oil which is 
distributed will be practically uniform over all the width. Conse- 
(luently, although the quantity delivered may be correct for one end, 
it may be too little or too much for the other end. Nevertheless, 
faulty as the a])plication may be, the distribution of the oil is more 
uniform than it would be without such regulating apparatus; and 
if the feeding is anything like uniform, which it usually is, the 
arrangement is very satisfactory. 

Occasionally two oil rollers are connected by suitable gearing 
to the same roller td, but these oil rollers run at different speeds. 
The speeds are approximately y'Sq and 2 revs, per min. These 
speeds are on the assumption that rollers Cd make 40 revs, per min. 
The gearing for the oil roller nearest the feed end with the resulting 
speed is as under ;— 


40 X 


50 X 6 3 X 9 I 
iT 8 X loTlT' 118 


= 7 84 revs, per min.; 
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while the corrciixinthiif; patticul.irh for the seeond oil roller aie- 


5<> X <>3 '< 5 " ^ 2c) 
iiiS '■ 103 \ 70 ^ 105 


j'oot) levs, jier mill. 


In other batehiiif; ilepaitments the' applieation of tlu' oil is on 
a inueli simpler plan, and the method is almost identic,d with that 
of a|iplvin(i water, loir iilstanc e, two val\ es aie tised, one to admit 
the proper amoiinf, and the othe'r to shut oil the sn]iplv when the 
maehine is stopped, as well as lo allow the oil to Ilow at ,i constant 
r.ite when the machine is in inolion The second \ ,iKe is connected 
to a ]iipe somewhat similar to th.it ilhtstiatcd 111 I'lf,'. .|(i. 'I'his pipe 
has a lout; slot .?.S, which is at the to|i of the jupe when the l.ittei 
Is in its position llic' oil overliows thionith this slot at a constant 
r.ite, runs down the several ttiocwes 5c), and nltim.itely diojis on 
to the roller 37 in Fi);. 45 I'his arraiiftenieiit forms a very simple 
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and efTicient method of apiilving hotli oil and wati'r, and is exten¬ 
sively adopted. 

Keturning attain to Figs. 42 and 43, it will be seen that after 
the fibre reaches the end of the machine it will be de])ositcd on the- 
delivery sheet 40 by the last pair of rollers 41. In many machines 
both feed rollers M and delivery rollers 41 are practically the same. 
The feed sheet 40 invariably passes round the roller immediately 
under 41, and the pair of rollers just in front of 41 are straight- 
fluted. In general, rollers M and 41 are simply wooden rollers 
similar to 41, the last pair of rollers G and (i‘ are straight-lliited, 
and the first pair N are usually spirally fluted, although we have 
shown them straight. 

Figs. 47 and 48 arc end views of the same machine viewed 
respectively from the feed end and the delivery end, but with the 
feed sheet and the dchvery sheet remoced. The general arrange¬ 
ment of the oil and water pipes is seen best in these views. The 
machine is very heavy and well built, and it is quite evident that 
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FiC. 47. I'lO- 
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wlu'ti OHIO llio nillri^ (i uiitl (i* ;,'ri|) llic libir.^llu' l.itU'i Ixxiiul to 
t;o forward. ()rir;iiially tlic fnd -liri t wa^ a (oiiiiMialiMfv -lioit 
Olio, and on rare oioasions tho foodini; opoi.itnO'. Iiavo had iho 
ini'fortnni' to bo diawn into tho ni.nhnio, with di-.i'lion' to'iill-' 
Mioh nnfoitunata oocinroiuo^ aio now nn|)0'siblo if the ni.ulinio 



too. .|.|. 


la httod witli tlio host known typo of ailtoinatio sfop-niotion 
(Willianiaon’s (latoiif), and tho loiif,' foodinr; talilo aa ilhiatratod in 
I' lga. 42 and 4J, and inoro in detail 111 h’lfta. 41), 50, and 51. Kofoi iiiif,' 
lirat to higa, .|2'and 44, it will lx* a|.on that a h-voi 4.’, fnloniniod 

, . ‘J ‘4 . ,_II 

( ,.51 “ -47 

52 52 

Tig 50. 51 



■^5 


at 43, riaos prarticnlly to tho aanio hoipdit aa tho food ahoot rolh r 
L. Tho upper end of lover 4,’ la i-oiKaM’ to corroapoiul with tho 
tonvoxity of roller L. The o|)orati\o ataiida bohnid the h\or 42, 
which is shown in tho inoporativo position, and ho deftly throws 
tho stricks of fibre, thin end first, on to tho food shoot wliuli carries 
tho stricks to tho rollers. If by any 1 banco tho libro bocanio 
entangled with any part of the opiaativo, tho attendant would bo 
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drawn towards the feed-sheet roller I., but immediately ho came 
into contact with the upper end of lever 42 the latter would clearly 
he pushed forward, and the jirojectinR arm 44 would cause rod 45 
to move forward until the end of rod 45 came into contact with the 
head 46 of bracket 47. When this happens the belt is forced on to 
the loose pulley by the heavy spiral sprtng 41H, and the machine is 
stopped before the attendant is injured. In lug. 44 the bracket 47 
is shown in tw'o jxisitions the “ on ” position b’emg dotted immedi¬ 
ately opposite rod 45, and the “ off” jxisition in solid. When the 
set-on handle is moved to the ” on ” position, the belt fork 10 draws 
the belt on to the fast pulley A, and the nxl (), as well as bracket 47, 
moves in unison until bracket 47 occupies the dotted position 
opposite the inishing-off rod 45. All these parts move together 
and in perfect unison when starting or stoj)]>ing the niaehiiie in the 
ordinary manner; it is only in cases of emergency that the parts 
are sejiarated to prevent an accident. When the lever 42 is forced 
forwards under stich circumstances as mention(;d, that part attached 
to the belt fork is moved to the “off” position, and the set-on 
handle remains stationary in the “ on ” position. The nature of 
the movement will be better understood by reference to Tigs. 50 
and 51, where the end of rod 45 is shown in close proximity to the 
corresponding head 4(1 of bracket 47. The rod 9 extends right 
across the machine as illustrated in Fig. 49. The lower rod 49 
moves with rod 9 when all is working right. The connection 
between the two bars is completed by a notch 50 in bar 49, into 
which fits the head 51 of pin 52. If, however, rod 45 comes against 
the head 46 of pin 52, the opposite head 51 is forced out of the notch 
50 in bar 49; when this happens, the powerful compressed spring 
48 on bar 49, Fig. 49, carries the belt fork to the “ off ” position, 
and thus stops the machine independently of the movement of rod 9 
and the set-on handle 3. 

The machine, like all others of a similar nature, is liable to get 
choked with the material, and to provide for such contingencies 
a pitch or shear pin 53 is introduced into the driving pulley hig. 43. 
This pin gives way before any serious damage can hajrpen to the 
machine. 

In practically all softening machines for machine-batching an 
arrangement somewhat similar to one of those described is used, 
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but when the fibre is hand-batched such apparatus is evidently not 
required on the softener. Thus in T'lf,', 52 a softener is shown 
without the batching apparatus, simply because the fibre has already 
been batched, as will be seen by the |>resence of the two large stalls 
immediately behind the feed sheet. This machine is practically 
of the same structure as that illustrated in Figs. 42 and 45. It 
is the type usually made by Messrs. Charles P.irker, Sous & Co., 
Dundee, and is natilrally arranged to take the batcluug appaiatus 
when required. The mam drive of all thesi- machines may be .is 
shown in F'igs. 42 and 44, or, if space is a consideration, the diive 
may be suited to circumstances. Thus, 111 Fig. 52 the belt-and- 



I'lr, 


pulley shaft is an additional one jilaced parallel to the long sides of 
the machine. In other cases this additional shaft is veitical. The 
particular method of driving is, however, of little moment; in 
eveiy case the chief parts of the, machines are practically identical. 

■ The man at the feed end in Fig. 52 is just in the act of throwing 
the fibre on to the feed sheet, while at the delivery end of the 
machine the sheet of softened fibres is seen emerging from the 
straight fluted rollers on to the delivery sheet, from which it is taken 
by the attendant and placed on the scales until the desired amount, 
or what is termed the “ dollop bundle,” is obtained./' The bundle 
of softened fibre is then tied up, removed from ttie scales, and 
deposited on the floor preparatory to being taken to the back of 
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the breaker card. Several of such bundles appear on the floor 
near the scales, while a similar bundle is easily seen in the figure 
immediately behind that on the scale, but on the stool adjoining 
the feed sheet of the breaker card. 

It is almost imjiossible to discuss with any,reasonable degree 
of success the relative merits of the two distinct methods of batching, 
as the success of either depends so much upon environment. The 
mechanical method, while still of a simple nattire, can be arranged 
to perform the w'ork quite accurately, and its almost universal 
adoption is sufficient jiroof of its adaptability to \arying re(|uire- 
ments. 1 he softening machines as already described, m con¬ 
junction with either of the methods mentioned of applying the 
requisite amount of water and oil to the jute, are in general use , 
the method of ])erforniiiig the operation is ipiite simple, and with a 
fairly intelligent set of operatives may conduce to results which are 
quite satisf.ictory. 

Ihe operative who remo\es the jute from the dehveiy sheet of 
the bale ojiener, see bigs. 2c) to 38, either jilaces the heads of jute in 
a pile or delivers them directly to tiu' “ strikers-iip.” There are 
usually four strikers-uj) reipiired to jirejiare the jute for the softening 
machine, and under these conditions about 260 bales of jute are 
batched per week of q8 hours by each softener. (The diitv of the 
stnker-uj) is to split uj) the heads of jute into jiieces of a convenient 
size, dot only for the batching, but also for the subsequent process 
of carding. A piece or striek of good jute, 7 to 8 ft. long, should 
weigh from 2 to 2.1 lb., in older that the above-mentioned 260 bales 
jH'r week can be batched by one softener. Owing, however, to the 
great dilforence in the lengths of the various heads of jute, it is 
impossible to fix upon a didinite weight per piece to secure accurate 
batching and projrarmg. Nevertheless, it need not be a difficult 
matter to make the stricks equal in bulk or thickness wdiatever 
their lengths happen-to be. Thus, if we take the strick mentioned 
above as a necessary or reasonable standard of thickness to secure 
the desired production, it would bi' correct to make all other stricks 
of the same thickness, irrespective of the length or the weight for 
a similar production. Indeed, it must be an absolute rule that all 
the stricks supplied to the softening machine shall be of a uniform 
thickness. In some cases it is considered advisable to employ one 
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feeder who supplies the material in a single row; striek after strick, 
to the feed sheet; at other times two rows are supplied by two 
feeders, and this latter number is necessary for the produution of 
260 bales per week by each softener. 

The stncks of jute moistened by the water and oil aic removed 
from the delivery sheet of the softener by operatives termed 
“ twisters” ; one tw'ister only is reepured if the machine is fed in a 
single row by one fcoder. The twister grips the sti ick about midwav 
between its ends, and by a quick movement of liis hands gives a 
partial twist to the strick, and then deftly throws it on to a bariow 
which is placed in a convenient iiositiim ne.ir the end of the machme 
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The barrows used for machinediatching are very much smallei 
than those already described for hand-batching; tlie former aie 
only 6 ft. long, about 5 ft. high at the ends, and 4I ft. wide, and they 
hold from 3 to 4 bales according to the method of building the 
stricks on the barrow. One method of filling the barrow is illus¬ 
trated in Fig. 53, in which it will be seen that ihe twisted parts or 
central portions of the stricks overhang the edges of the barrow. 
The stricks are built alternately from the two sides of the barrow, 
so that the roots and the tops overlap each other, layer after layer. 
The roots and tops being completely covered up, the process of what 
is termed (" heating-up ” is encouraged: this process liwsens the 
small portions of roots and softens the hard ends, which are seldom 
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cleaned off except in the very best cl.iss of fibre, .\fter the harrows 
have been filled as illustrated, they are stored in the most con\r1nent 
place for a period of ’4 or 4<S hours.''. 

Bale cuttings and special giadis of nite may retjuire difleient 
treatment to any of those already desuibed. The cuttings arc 
usually baled before they aie (piite div indeed, in a lather moist 
condition; they are packed \eiv haul in the fiale, and hence are 
dilfirnit to separate. 

There are two methods of tieatmg such cnilmgs One mOhod 
is to open out or se|)arate the material by me,ins of a steam h.immei 
or some such s.itisf.ictoi y mech,inii,il .ijij aratiis, .md to p.iss it 
direct to the bale opener and softener, ,i moie leient iiKlhod of 
treatment is to itass the m,iteii,il tlirongli wh,it is known as a 
" root opener”— a imielnne patented by Mr. On, of Messis (.lines 
T. Tow & Co Limited, .Monifieth Tig. 54 is an illusti.ilion of the 
driving' side of this ni.ichine, while T'lg 55 is an elev.ition, the 
dotted ])arts of wlneli show the internal structure of the mech.imsm, 
while till' solid parts represent the fi.iniework at the side opposite 
to the driving. In both views it will be seen that theie are four 
distinct and strongly built cylinders of tin- same size, and marked 
\o. I to No. 4, Thi'se cylinders, which me.isiire p;l m. diameter 
over the staves, are provided with a ninnber of hea\y steel pins 
.\, and ,as the cylinders rot.ite, the se pins jiass betweiai similar rows 
of stationarv pins B fixed in the bn asl-plate, '1 he jute cuttings 
are laid on the travelling fec'd-slnct, which rotates on robers P and 
T, they are thus carried upwards, and nitiinately entii between 
the lliited feed-rollers T and ( 1 , and then into the hopjier H. When 
the cuttings reach the bottom of the hoiijier they are giijiped by 
the rotating teeth A of No. i rylmder, and during their passage 
they arc nibbed, as it weie, between the lixid and moving pins B 
and A. Tins rubbing action loosens the libies, and at the same time 
icmoves the dirt aiul sand, which \mI 1 fall between the bars J of 
the cages or grids on to the floor or into suitable recejitacles. There 
is naturally a grid underneath each cylinder. 

The cuttings should be fed evenly on the feed-sheet in order 
that the work may be done efTiciently and with the least wear and 
tear on the various parts of the marlnne. Overcrowding and 
irregular feeding result in inferior work, and are detrimental to the 

PART I. C 
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marhine. With ordinary and even feeding the machine is capable 
of opening and cleaning sufficient cuttings to keep one softening 
machine employed. It will be understood that the cuttings pass 
forward through all the four sections, and then pass on to the 
delivery table K, and finally on to the feed-sheet of the softener. 
This direct feeding to the softening machine minimises labour, and 
shouhl always be adopted when conditions permit. If, however, 
the softener is required at intermittent periods to work long jute, 
the delivery table K of the root opener can be raised by means of 
the weight L, and fhiis leave room for the operative to feed the 
softener m the usual manner. 

The hard ends of the cuttings are split up, and the material 
opened and cleaned when it readies the feed-sheet of the softener; 
it is thus in an ideal condition to receive the water and oil as it 
passes through the softening machine'. When cuttings are lubricated 
with the roots unoiieiied the effect is not so beneficial, for there is 
more work to be done by the pins of the breaker card, and, in 
addition, ]Xirt of the lubricating liquid may escape with the dirt 
and sand. The operations of batching and softening are carried 
out as described m machinc-Tatchmg; the only difference is that the 
cuttings are allowed to he in the batch for about a week to mature. 

The other method of treating the cuttings can be carried out in 
any convenient place. The bales are laid on the ground, all the 
ropes are cut off, after which two lengths of rope ate tied loosely 
round the hale—one near each end, A heavy iron bar is then used 
to slacken the various heads in the hard bale, and about four gallons 
of boiling water arc poured on; the bale is then turned through 
180° and other four gallons of boiling water poured on to it. After 
this treatment the bales may be built on the top of each other, 
each layer being arranged to allow sufficient room for e.xpansion; 
this expansion always takes place during the time, say two to five 
days, that they arc left to slacken. 

When the time arrives for these cuttings to be included in a 
batch the material is conveyed to the bale opener, where precisely 
the same operations arc performed as in the case of long jute. It 
will of course be understood that since each bale receives eight gallons- 
of water during the above process, a smaller quantity will be neces¬ 
sary in the batching process. The foregoing is typical of a common 
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method of troatmont, but various nioditirations may bo made to 
suit oxistiiiR conditious 111 any particular mill. 

The application of watc'r and oil to the' jute fibre is rendered 
necessary by its ehemic.d and jihysical coinpcKition. Unlike flax, 
which is composed of an oily or pi'cto-cellulose, the jute libie is 
known as a bastose or hgno-cellulosc'. Itoth flax and jute libic's, 
however, may be ti-rmed < oiniiound fibres when coinparc'd with 
cotton and wool, which are sim|de, or lather sinc,'le, fibres. Ihc 
jute fibre as it is used is in reality a lil.imeiit eoin|)osed of bundles 
of fine fibre's, or ultimate fibies, which aic' held together by some 
cementing material. Tor investigation inirposc's I'loss and Bevan 
divide tlie vegetable fibies into two distinct grcm|'s basc'd upon the 
composition of this cementing inateiial, and defined broadly as— 

((/) Perlo-colhiltTso, of \vhu'h flax is tin* l\po. and 
(/.t) Li'-no'Cclliilosc, of jiite the t\i>e 

It is this ligneous or woody matter which causes the dry nature 
of the jute fibre, and which necessitates the use of water and oil as 
lubricants in the batching process. The addition of a suitable 
lubricant to the fibres farilitatc's thc'ir uniform and free movc'ments 
through the subsec|uent ])re]iaring machines. 

Various kinds of oil have' been found quite suitable for batching : 
consequently', the use of any particular kind is vc'ry' often influc'nced 
greatly by its cost relative to that of the others. Thrc'e distinct 
classes of oils are in general use, and these may be used either alone 
or in mixtures of two or more kinds These ' lasses are— 

I. Animal or fish oils; Whale oil; seal oil; oils refined from fish refuse 
at fishing ports and sehl as fish oil or herring oil, recovered grease 
from wool fibres and fabrics. 

'2. Vegetable oils ; Linseed oil, cottonseed oil, palm ml. 

3. Mineral oils ; Of these there arc several kinds, the best known being 
Broxburn, Pumpherston, Oakbank, Young, and American. 

As already mentioned, soaps and saponifying ingredients arc 
sometimes added so that the oils and water may be mixed and then 
applied to the fibre in one solution. In addition, deliquescent and 
antiseptic agents, such as magnesium chloride, calcium chloride, 
sodium fluo-silicatc, and zinc chloride, arc used. The latter is 
extensively used, but it should be free from iron. 
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The undermentioned are a few typical mixtures of oils for 
batching:— 


1. For good-cUss I Wh.ile oil . . . . 

warp and weft -| Seal od . . . . 

yarns" ‘ [ Mineral oil (o'yoo to 0*907 s.g ) 


1 ^ 

rV 

ro 


^ • . [ Whale or seal ml 

' 2. For medium-class I Wool-oil grease 

yarn I Fish or herring oil . 

I Mineral oil (0*890 sg.) 


( h'lsli oil 

3. Lower-grade J Palm oil. 

wefts 1 Mineral oil 

t Black soap i to 2 per cent. 


' 3. Sacking weft 


r Mineral oil (0*885 to 0*900 sg.), depending upon 
\ the quality of jute used. 


When arranging the various oils for the mixture for any class 
of yarn, it is advisable to keep in mind the following points : Vege¬ 
table oils are sometimes cheaper than fish oils, but owing to their 
tendency to overheat in the batch they must be used with caution. 
There is also a tendency in these oils,* if used alone, to stick to the 
pins and rollers. The lower grades of mineral oils, if used alone, 
have a hurdening effect on the fibre, besides lowering the colour of 
fine jute. Owing to this hardening effect there is an increased 
amount of waste of fibre at the various machines. 'Jhese types of 
oils, however, keep the machinery in good condition by preventing 
the adhesion of dust and dirt to the pins, etc.; for this reason it is 
advisable to have a proportion of mineral oil in all mixtures. 

, (^The oils are usually mixed in a tank capable of holding about 
TOO gallons, and this tank is often enclosed in a larger tank provided 
with water. The water may bo heated by a steam coil or from the 
discharge pipe of a condensing engine. Whatever method is 
adopted, it is very desirable that the oil should be heated so that it 
may be aiiplied to the jute at a temperature of not over 200“ F. 

iLow'ei-grade oils often vaporise at 205“ F.,'and it is highly essential 
that vaporisation should be prevented. Tf the water and oil are 
mixed to form one solution, it is an advantage to boil the mixture, 
and in both cases it is beneficial to provide the tank with an agitator, 
so that the constituents with different specific gravities which form 
the mixture may be thoroughly blended; such an arrangement 
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also prevents a sediment, for it keeps all the constituents in sus¬ 
pension, Perhaps the chief advantage of using a sapoiyfiod mixture 
is the fact that more accurate proportions of water and oil can be 
obtained than is possible when the two liquids are applied separately; 
a more uniform distribution might therefore be expected.' 

A very convenient method of storing the oils at the mill is to 
arrange the tanks so that they may receive the oil direct from the 
tank carts. When'oil is supplied in tank carts the price is los. 
|)er ton less than if it is supplied in 40 gal. barrels. J’umps may 
then be arranged to fill the batching-house tanks or mixing tanks, 
and the latter may be connected to the pipes at the softener. An¬ 
other method is to provide small tanks to contain a certain 
quantity of oil, and to fix them immediately above the distributing 
apparatus. 

vThc quantity of oil per bale depends partly upon the fibre and 
yarn, but mostly upon the kind of oil, and.it vanes from i to 2\ gals, 
of oil per bale of 400 lb., together with 6 or 7 gals, of water.' The 
best coloured oil and the smallest quantity should be used on the 
best qualities of jute, while the lower-quality oils in greater quantities 
may be used for the commoner-class yarns. The construction of 
the mill and the atmospheric conditions which jirevail at the time 
will regulate to some extent the amount of water to be used; but 
it may be taken as a sound rule that whatevi'r quantity of water 
IS used, it should not be so excessive as to cause any trouble in the 
\’arious operations. On the other hand, there need be no hesitation 
in using as much oil as is required to help the various operations, 
because it all remains in the fibre and in the yarn, whereas the bulk 
of the water evaporates during the time that the material is pro¬ 
gressing through the various departments. 

A senes of tests with reference to the evaporation of oil was 
made by the authors on a class of fibre on which the largest propor¬ 
tion of oil was a good-class mineral oil. The mixture really con¬ 
tained 90 per cent, of mineral oil (o'Sqo to o’895 sp. gr.), and 10 per 
cent, of seal oil. No water was used. To a given weight of fibre 
was added 15 per cent, of this oil mixture. The lubricated fibre 
was then spun into yarn in the usual way, packed in a hessian 
wrapper, carefully weighed, and stored in such a way that any loss 
in weight would be quickly seen. The bale was weighed every 
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month from February to November; the greatest loss was in July, 
and was a little over i per cent., but in November the bate weighed 
exactly its original weight. 

There are, perhaps, difficulties in the way of securing uniformity 
of conditions, but efforts should be made to achieve this desirable 
state, and thus obtain the best results. It is always a good plan 
to be able to make at least a rough test of the oils for comparison 
with regard to colour, specific gravity, and fluidity. Glass vessels 
of the same diameter, and made from the same quality and thickness 
of glass, should be used for the colour test. The specific gravity is 
naturally tested by a hydrometer, and at a temperature of 6o° F. 
The same temperature should obtain when testing for fluidity with 
a viscometer. The latter is usually a glass bulb with a capacity of 
100 C.C., and provided with an opening thiough which this volume 
of water can flow m a definite time—not less than 30 or 60 secs. 
The viscosity of oils with reference to water can then be found, 
and the short-time bulb or long-time bulb will be used according 
to the nature of the oils to be tested. It would also be an advantage 
to be able to test the flash-point of the oils used, but this is rarely 
done by the user, as it is considered sufficient to take the figures 
supplied by the oil refiners. 

\ typical example of the record of tests made may be useful 
as a guide in such cases :— 


Date t)t 
Dolivt'iy. 

Clas:, of 

on I 

Supplied by 

'i t'ClIp. 

F. 

Viscosity. 

Specific 

Grasity 

Flash 

Point. 



( (Jreenbank \ 


Mills. 

SeCi. 



15-8-14 

Whale i 

' ] Whale 'r 
{Fishing Co j 

61® , 

5 


0*916 

500® 

20-8-14 

Minenil 

i Standard \ 

\ Oil Co. / 

60° 

3 

25 

1 0*891 

' 350^ 


.''in extremely important jioint in con..action with jute is the . 
condition of the fibre when it arrives in the manufacturing centre. 
It is too late to deal with the cause at this period, but faults or 
defects in the fibre which can be eliminated must be dealt with 
in the batching house previous to carding. Most of the defects are 
due to one or more of the following : Unsuitable seeds in the first 




BATCHING 


87 


case; imperfect retting and cleaning; the haste exercised in mar¬ 
keting the fibre; and to the condition in wliich the fibre is 
baled. 

Chaiidhury gives the following glossary of Indian terms as 
applied to the jute fibre :— 

Ashmara ■ Weak stutT. 

Batch Pat: Fibre from immaluro plants rejected at the lime of thinning;. 

Bukclihal : Barky i>ortion of the fibre at some muldle places, due to 
plants being allowcHl to grow after inundation and tlic water has sub¬ 
sided. 

Croppy : Fibre having rougli and hard top civls. 

Fm Fibre of superior ipiahty 

Flabby : Wanting in tirniness— loose 

Ful I’at: Immature stulf cut before dowering This fibre is excellent m 
colour, but somewhat weak and gummy 

Knotty. Full of knots. Knot is a poition of fibre agglutinated which 
resists separation, mainly due to an insect bite or puncture on the 
growing plant. 

Mossy . The lowland swamped jute with numerous adventitious roots 
{or extraneous vegetable nnitter). 

Rooty : The jute is called by this name if from the lower pait of the fibro 
the gum and bark are not wholly removed, and m which the fibres stick 
together. 

Specky : Containing patches of outer bark here and there. 

Sticky : With pieces of stick or pith amongst the fibre (usually in small 
plants from the Daisee district). 

The eight small samples in big. 56 illustrate some of the faults 
enumerated above;-the fibres wen; seli eted by Mr. Oeorge Stewart 
in the Naokhali district during the jute-retting season .— 

1. Lamjorc jute . The best quality of e.irly jute. 

2. Bidyasunder: Fine jute grown on high lands 

3. TypiCbU sample of stained libre due to sand and mud; also Agchal or 

crop end. 

4. Jute grown near the sea and discolourctl liy dirty steeping water. 

5. Second quality early jute . short length 

6. Weedmgs wdiich must be purchased to got the good-ijuality fine filirc. 

7. Coarse fibre due to want of water for steeping, 

8. Mestha fibre :• Quite good colour. 

These faults or defects may in part be remedied or dealt with in 
various ways —e. g. . (i) Weak fibre necessitates great care in mixing 
with the better-grade fibres, so that no gicat quantity may be 
allowed to collect at any point in the slivers. (2) Gummy fibre 
can only be helped by using more oil in the batching. (3) Sticky* 
fibre can be greatly improved in the carding process. (4) Specky 
fibre may also be improved and partially cleaned by allowing the 
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jute to lie a little longer in the batch. (5) Croppy fibre, which 
comes only with early jute, may be cut off, but if the jute is kept in 
store for some time it improves considerably. (6) Knotty or barky 
fibre can only be cleaned by cutting. (7) Rooty fibre must cither 
be cut off, or combed as explained further on. 

In addition to the above defects, the jute may be damaged in 
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transit by bad ventilation in the holds of the ships; it may also 
deteriorate by long storage or “ age.”. On the other hand, new jute 
or early crop is usually harsh, and it lacks the spinning property 
of more mature kinds. Some difficulty is experienced in using the 
first arrivals immediately; nevertheless, the best fibre, both for. 
quality and colour, is usually in the early shipments. 

E xcess moisture: (Jin recent years a considerable amount of 
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trouble has resulted from the damp condition in which the jute was 
baled in India. This defect causes " heart damage,” )and serious 
loss and friction are caused to the trade from this source. W’e have 
already mentioned the fact that jute has a natural affinity for 
moisture, but it is necessary to see that this natural quantity of 
absorption is not increased by artilicial methods, and various ways 
are employed to check the hygroscojiic condition of the fibre. Thus, 
a bale .of jute is sometimes opened out and e.xposed in this loose 
condition to the air, say, for 24 hours. The fibre, if comparatively 
dry, absorbs an amount of moisture which is inlluenced by the 
atmospheric conditions at the time': the moisture may then be dried 
out and a fair idea obtained of the probable loss, but a safer and 
more accurate method is required before both parties to the contract 
are satisfied. 

Conditioning houses arc used in a tew of the mills for e.xhaustive 
tests of excess moisture. The whole of the material is dried per¬ 
fectly, and then an allowance percentage regain is agreed upon. 
Other firms have small conditioning ovens 111 which a few ]iounds 
of jute may be tested quickly and accurately by heating to a tem¬ 
perature of 220° F. This temperature drives off all the moisture, 
and the fibre may then be allowed to regain naturally its normal 
percentage of moisture. Instead of submitting the fibre to the 
latter process of natural absorption, a regain allowance may be 
agreed upon. ' 

f In three tests made by the authors for the amount of moisture 
in jute fibre it was found that— 

Sample i lost 9 oz 12J drs from 2 Ib 9 nz. 12J drs. 

2 „ 7 ,. 14' ., ,, 2 ., 14 ., I3i ,. 

., 3 8 .. 7} .. .. 2 „ 15 „ II .. 

In most tests for conditioning—say, for wool, cotton, and silk— 

it is usual to give the percentage moisture on the original weight, 
and the percentage of excess moisture with respect to the absolute 
dry weight. If the above samples of jute were conditioned in this 
manner, and if it were agreed that jute in its normal or air-dry 
condition should be 1,5 per cent, heavier than the absolute dry 
fibre—1. e,, after the fibre has been heated to 220“ F. —then 
Table A will give us the various particulars required for the 
above three samples :— 



Percentages Reckoned on Absolute Dr>- Weight. 
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If, Oil the other hand, the •pereontagos are reckoned on the 
air-dry weight of the lilire, and if we assume that the inateiial in this 
condition contains 87 parts of fibre and 13 parts of moisture, then 
Table B will apply. 

The latter table is reconiniended as being the better, at .iiiy 
rate for jute, for the following reasons ■ In the fust pl.ire, it is 
unnecessary to use ])erceutages when concrete numbers can be 
obtained as quiekly, for in nearly every case the calculation is 
e.xteiided if [lercentages are used. In the second case, all e.xcess 
moisture leaves the libre during the prepaiatory ,iiid .spinning 
jirocesses, but that ainoimt which is present in the air-dry 
condition usually remains with the fibre and oil. ('oiiseqiieiitly, 
if once the actual propoitions of libre and moisture in the air-dry 
condition arc found and acknowledged as sbiiukiid values in 
any particular town or country-and these values will naturally 
\aiy 111 different places, and also at dilterent limes of the year 
111 the saiiK' place—it would be possible not only to deteimine 
(|Uickly the ex,act air dry weight for the invoici' value, but at 
the same time to ei)m])are the total ipiantity of air-dry fibre 
which enters the null with the output of yam over any givam 
]>eriod. We need hardly say that when tlu'se particulars are 
available for the -proprietor and niaiiagei they aflord a capital 
check upon waste of every kind; for, neglecting the slight change 
111 moisture which takes plaie from month to month, the output 
jilus the w.aste should be aiqiroxmiatelv <'qu,d to the weight of the 
air-dry fibre delivered to the null jilus the weight of oil which has 
been consumed. 

If for any particular reason the actual percentage of moisture 
in the material is given, it is just as easy to find the weight of the 
accepted air-dry condition. For example - 

Let \V = the total weight of the sample or bulk ; 

M = the total weight of moisture expelled at a temperature 
of 220^ F.: 

F = the percentage of absolute dry fibre in the accepted 
air-dry condition; 

A = the air-dry weight. 
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/ 100 M\ 100 W 

V \V / 1" 100 

100 VV — 100 M W 

VV- >^F =A- 

loo (VV — M) _ 

_ A. 


Hence we have simply to introduce the difference between W and 
M, which is obviously the absolute dry weight, and divide by the 
percentage of fibre which has been accepted as the proper proportion 
obtaining in the air-dry state. 

Amongst jute fibre experts it is generally considered that the 
value of 1^ lies between 8G and 88, and we have therefore taken the 
mean, 87. This, of course, means that in every 100 lb. of naturally 
dried fibre there are 87 parts absolute dry fibre and 13 parts 
water. 

Numerical example Suppose a nominally 400 lb. bale of 
jute, after having been heated until all the moisture is expelled, 
weighs 346^ lb., what is the invoice value of the bale? 


and 


10 0 (4 00 - 53j) _ . 
87 ^ • 


100 X 346J 
87 


39793 lb- 


397'93 X 


av'erage weight of bales 
400 


X number of bales in delivery 


= the invoice W'cight in jiounds of air-dry fibre. 


If a smaller quantitv' is Jested, say in an ordinary conditioning 
oven, then the invoice V'alue of any parcel of jute may be obtained 
as under •— 


Absolute dry weight of sample 100 . ■ 1 • f 1 

- Original weight cf sample ^ ^ 

= invoice weight of air-dry fibre. 
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Example ■ A sample of jute weighing i lb. y.V oz. weighs, when 
heated to 220° E., i lb. 0 oz. 14 drs.; what is the invoice weight of 
air-dry material in 10,000 lb. (25 bales, each nominally 400 lb.) ? 


I lb. o oz. 14 drs. 
I lb. yi oz. 


too 


II 


x- 


),()00 

I 


270 dr>. TOO 

h —^1" X -r- X 

570 drs. h; 


10,000 

I 


= 8254 lb. approximately. 




CHAPTER V 

INTKRMEDIATE PROCESSES 

The root ends of the stricks of jute often require special 
treatment, and v'arious methods are employed to deal with these 
roots. Cutting and snipping have been largely practised, par¬ 
ticularly the former, and a root - combing machine has now 
been introduced. The most satisfactory economical conditions 
obtain when the whole, or practically the whole, of the jute fibre 
is utilised, and the above-mentioned root-comber is the most 
modern machine which has been introduced to fill up the cycle 
in order that this desirable state may be approached. The 
machine is the invention of Mr. Spence, and is made by Messrs. 
James F. Low & Co. Limited, Monifieth. It is illustrated in 
Figs. 57 to 6i. The long lengths of jute A are spread over a travel¬ 
ling sheet B and just in front of the guard C of the three travelling 
chains D; see Fig. 58, which is a view of the driving side of the 
machine. The root ends of the fibre are exposed to view in this 
illustration, and arc in close proximity to the plane of the points 
of the pins of the cylinder, which in this view rotates counter¬ 
clockwise. As the feed sheet B and the travelling chains D move 
forward slowly towards the machine, the lengths of jute are gripped 
in succession between the lower and upper sets of travelling chains 
D and E; sec Figs. 57 to 59. The chains rotate as shown over 
grooved pulleys; the extreme upper and lower sets are shown at 
T' and G in Fig. 57, and all in Figs. 58 and 59. Two shafts H and 
J, Fig. 60, which carry the chain pulleys near which the fibre A 
is delivered, are driven from the shaft K of cylinder L. The first 
wheel M on the shaft K is for communicating the rotary motion to 
the workers, etc. The shaft K is lengthened to carry wheel N of 
40 teeth, which, with carrier wheel O and wheel P of 25 teeth, serves 
to drive the worm-shaft Q. Two double-threaded worms R and S 
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are scoured to the shaft Q, and drive respectively the worm-wheels 
T and U, each with 31 teeth, the former being under the worm R 
and the latter over the worm S. The two wheels T and U thus 
move shafts H and J, and therefore the chain pulleys I) and E in 
opposite directions. Similar chain pulleys, F and 0 , Fig. 57, 
running loosely on shafts V and \\', are provided above and below 
those on .shafts H and J, and also similar sets at the other side of 
the machine in order to provide means for a continuous rotation of 
the two sets of chains D and E. 

The driving side of the chain pulley shafts H and J is illustrated 
in Fig. 59, which is, of course, oiiposite to the actual driving side 
illustrated in Fig. 58. These two views show well the dis])Ositioil 
of the two sets of chains, and the dotted hiu's in Fig. 57 also represent 
the connections betwi'eii the same jiarts 

ft will be seen that the iiioveiiient of the fibre is across the front 
of the cylinder L, the surface of which is covered with pins, and 
that Figs. 58 and 5<) show respectively the uncomheil libie entering 
the machine and the combed fibre leaving it. The difference in 
the ap])carancc of the fibie in the two stages is (piite apparent. 
Now it IS evident that since the cylinder L rotates at about 165 revs, 
per min., it will be necessary to make provision for the free entry 
of the fibres in order that the pins of the cylinder may enter it 
perfectly, and perform the combing of the fibre without drawing 
the stricks bodily across the front of the machine. This provision 
is illustrated in Fig. 61. The igiper part X of this figure represents 
one stave of 3J in. width and 6 ft. long in sections of 2 ft. each; 
the whole of the outer peiiphery of the cylinder L is covered with 
the.se staves. The middle part Y of Fig. 61 represents the same 
stave as X, but looking on the narrow edge, while the low'cr part 
Z represents the edge of the chain siipiiort. This support Z is con¬ 
tinued dow'iiwards as shown in F'lg. 57 to form the breastplate or 
shell 7. Returning to Fig, 61, the fibre enters on the right, and 
there is about 2! in. clearance between the points of the teeth in 
section l and the outer part of the support Z, This gap gradually 
decreases for a distance of 3 ft. 9 in.— i. c., to point 8, where it is 
only t‘v in. wide. The gap is constant for the remaining 2 ft. 9 in. 
Only one row of pins is illustrated at Y, but all are shown in the 
part X. It will bo clearly seen that not only is the gap widest at 
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the entrance, but the teeth are heavy and coarsely pitched. They 
^et finer and finer up to the last two sections, 5 and 6, in which 



Fig. 60. 


the pins are set to the same pitch. The particulars are as given 
on p. 99. 
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The first rough combing is clone by the 
coarse teeth in section i, and the gradually 
increasing fineness of the pins and ])itch in 
successive sections up to No. 5 enables the 
work to bo done efficiently and with a 
minimum amount of waste. .Ml the time 
that the fibre is passing before the front 
of the cylinder L,' those parts which are 
combed out are carried round by the 
pins to the two .sets of workers 9 and 
strippers 10, and are then delivered in 
the form of a wide sheet by the doffer 
II and rollers 12 and l.p We have 
omitted the descriiition of the actual func¬ 
tions of the cylinder, workers, strijiiKTs, 


Sotlioii. 

No of Ktdvs 

Hon/ontal 
I’llch m Jn. In. 

\S irc 

1 

4 

4 

(1 

2 

3 


8 


4 

■ i 

9 

4 

3 

i 

H) 

5 

0 

i“<l 

12 

6 

0 

I'fl 

12 


doffer, and rollers, because these will be 
more conveniently describc'd in connection 
with the breaker card. It is therefore 
sufficient for the moment to state that the 
stricks of fibres with their ends combed out 
perfectly arc delivered as illustrated in 
Tig, 59; that the sheet of more or less 
carded fibre is delivered on to the table 
14, Fig. 57; and that the roots, dirt, 
coarse fibre, small particles, etc., which arc 
not carried round the machine completely, 
drop on to a travelling sheet 15, which 
rotates on rollers 16 and 17. This material 
is ultimately deposited on to the table 18 or on to the floor. 

At least three men are required to work the machine—one to 
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Jay tlic stricl<s of juti.' on tlio ford clotli B, flic second to regulate tlie 
ovcrlapjiing Icngtli for the purpose of exposing tliat part only whicli 
should be comtied, and the tliird to remove the combed jute and to 
build it on a barrow ready for the breaker card or the weigher. 
The jute must, of tourse, be batched and softened before it enters 
the above macliine, and it is very important that the pieces or stricks 
should be small enoiigli not only for the breaker card, but also to 
enable tlie mateiial to be combed eriiciently m the root comber. 

The best lesiilts ajipcar to be obtained when the cylinder L 
has a speed of 1(15 to 175 revs, per min. Witli the former speed 
and the wheel gearing as gi\'en in lomiection with Tig. ho, we have — 
, 4 " -2 

Ills ,X ;< -- 17 revs, iier mm. 

25 31 ' ‘ 

of chain pulley and tia\'elhiig sheet pulley. 


17 levs. X 8'5 111 pulley x .pi-jit) -- 

or .(54 m. (ler mm. of tiavclhiig sheet and chains. 

.(54 in X ()oo mins. , , 

—X - - -- - 75()()- yds. 

Ji) in. ])er yaid ' 

(ler day of ten hours. With the above s|)eed the machine will 
comb the root ends of live tons of jute (lei day of ten hours. 

A reasonable and fair average wiight of stricks of jute may be 
taken at — 

2t lb for .1 longtli of 9 ft , and 


The operative who regulates the length to be combed also 
sjireads out the stiicks, which we have stated should be uniform m 
thickness. To obtain the best result in combing, it is found that 
the strick should be spread over a width of alioiit 30 in. Conse¬ 
quently, with 2\ lb. for 30 111., or 2.I ft. in width, we have i lb. of 
jute (ler foot of feed chain. I fence— 

756 yds. per hour of chain x 3 ft. per yard = 2268 ft. and 
(Hiunds of jute. 

If from this we deduct 10 [ler cent, for stoppages, and also 10 per 
cent, for irregularity in feeding, wc have— 

20 

2268 — — of 2268; or 
100 

2268 — 454 nearly = 1814 lb. per hour. 
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Although tlu' rombmg fakes lihuo oiilv at the root end of the 
fibre, It IS eviileut that the bulk of the wei.ght per unit h'Ugtli is 
present here, and that ,i considerable reduction in the weight of 
each strick will result. If ue assume that the weight of the striek 
IS reduced during coinbing by go per cent, foi good jute, and by 
40 per cent, for jioor juti' ;. c., an average of jo ]'er cent, over all - 
there would still icinaui 

I.''i4 of iSi I . or 

100 

.all'- ' ap|iro\imately 1270 lb. 
of juto per houi leadv for the breaker c.iid. 



Fio <'n 

Two other methods of di'ahng with the root ends of juto arc 
practised:— 

(a) Snipping 
{h) ('utting 

Two types of machines arc used for the former process, and bigs. 
62 to 65 illustrate what is known in the trade as the “ Butchart 
Snipper.” Fig. O2 is a photographical reproduction of the machine, 
and shows the feed and delivery positions; Fig. 63 is an elevation 
of the driving end; Fig. 64 is an elevation of the opposite end; 
while Fig. 65 is a plan of the machine. Before describing the details 
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of the mechanism wc might point out that the heads or stricks of 
jute in a loose form are separated from each other on the table to 
the left in the foreground of Fig. 62, and fed into the machine from 
this position. A second operative stands on the low stool or stillage 
immediately before the table to remove the stricks after they have 
been treated in the machine and delivered on the right near where 
the second operative stands. The long lengths of jute which arc 
seen over the long rail in the view have been placed there to dry, 
and have nothing to do W'ith the actual ft'ork of the machine. 



The loose inilley A, Fig. 63, and the flanged fast pulley B, each 
of 20 in. diameter, are situated on the low shaft C of the machine, 
while in the same vertical plane is a second shaft D. Shafts C and 
D carry the two cylinders Fl^ to and F^ to F'* (see plan. Fig. 65, 
for the latter set). These cylinders perform a somewhat similar 
function to that performed by the various rollers in the root 
comber in F'ig. 57. As wilt be clearly seen in Fig. 64, the upper 
cylinder F is driven from the lower cylinder E by a crossed belt 
G and the two flanged pulleys H and J, each about 18 in. in diameter. 
These parts constitute the whol^of the mechanism which is required 
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for the actual combing process, wliich, however, always goes under 
the technical name of snipping. 

Each cylinder, li and F, is made up of four sections, showm only 
in F'lg. 65, The diameter of each section from the bottom of the 
illustration upwards is slightly less than that of the one immediately 
below ; this difference in the various sections is for the same purpose 
as that described with respect to big. (il, p. <)<), although this 
difference does not alw.ivs exist. And for very snnil.ir reasons to 
those mentioned with res^iect to Fig. ()l, the number of pins per 



unit area varies in different parts of the width of the cylinders. 
The following particulars refer to the clothing or covering in the 
four sections ;— 

In section F‘ the staves are 3 in. broad; there is one row of 
pins, and the latter are 2 in, ajiart. 

In section F^ the staves are 3J in. broad, and there are three 
rows of pins in each stave. In the first half width the pins arc 
I in. apart, while in the second half width they arc | in. apart. 
In section F’ the staves are in. broad but rather thinner. 
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and there are again three rows of pins in each stave; but 
three different settings obtain in each stave. For one-tliird 
of the width the pins arc | in. apart; for the next third they 
are | in. apart; and for the last third they are in. apart. 

In section F^ the staves are similar to those in F®. There are 
four rows of jiins in each stave, and the setting is uniform --- 
J in. sejiarating each pair. 


The points of the pins in section F'^ are about I in. from the 
points of the pins in the corresponding section E' of the other 



16 17 


Fig. 65. 

cylinder, while the points of the two sets of pins in sections F* and 
E* almost touch each other. The jiins in sections E“ and F^ and in 
E* and F’ are intermediate between those of the two extremes. 
Both cylinders revolve at approximately 160 revs, per min. 

The covering for snippers may differ according to requirements, 
and according to the opinions of mill managers, but the main prin¬ 
ciples are usually observed. In some of the most modern produc¬ 
tions the particulars of the cylinders and covering are as indicated 
in the accompanying table. 
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NoTt.— All the pias are set straight— .t., perpendicular to tangential line-. 
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A more extended mechanical arrangement is required for feeding 
the stricks into the machine, and for delivering them after they have 
been combed. Between the fast pulley B and the frame K, Figs. 63 
and 65, is a small pulley L of 6 in. diameter, and from this pulley 
an open belt M passes to an 18 in. diameter pidley N, keyed to a 
sleeve or socket on the stud 0 . A pinion P, of 35 teeth, is also fixed 
on the sleev'c of stud O, and this pinion gears with the wheel Q 
of T44 teeth on the shaft K. The shaft R passes across the machine, 
and on it are keyed a small bevel pinion S of 18 teeth and a belt 
pulley T of 18 in. diameter. The bevel pinion S gears with the 
bevel wheel U of 64 teeth, and thus drives the short shaft V and a 
second bevel pinion W of 18 teeth. The latter ultimately gears 
with bevel wheel X of 64 teeth, and consciiucntly drives the upright 
.shaft Y—the lower end of which is supported by a footstep in 
bracket Z, I''ig. 63, and around which is placed a cover to keep the 
lubrication free from foreign matter of all kinds. 

At a convenient ])lacc on the upright shaft V arc keyed three 
large grooved chain pulleys, 2, 3, and 4, Three endless chains, 
one for each jnilley, are placed in the grooves of pulleys 2, 3, and 4, 
and also in similar but rather smaller grooves in a scries of tension 
and guide pulleys. Thus, the, top chain 3 passes partially round 
the top grooved jrulley 2, guide pulleys 6, 7, and 8, and tension 
pulley 9. The grooved pulleys fi, 7, and 8 simply rotate, as their 
names indicate, on their studs 10, ii, and 12; and so does grooved 
juilley 2 on the shaft Y. Grooved pulley 9, however, not only 
rotates as desired on its stud 13, but is also capable of moving 
nearer to or farther from the inner end of the slot in its supporting 
bracket 14 according to lequirements. A strong volute spring 15, 
Fig, 63, is situated between the rear end of the bracket 14 and the 
slide, and projecting upward from the latter is the stud 131 hence 
the slide and stud 13, together with the adjustable grooved pulley 9, 
is forced outwards until the chain 5 is perfectly taut. In precisely 
the same manner the chains 16 and 17 form adjustable endless chains 
on their respective pulleys; chain 16 passes into the grooves of 
pulleys 3, 18, 20, 22, and 24, while chain 17 passes into the grooves 
of pulleys 4, 19, 21, 23, and 23. In lug. 62 the three chains are 
shown distinctly in the grooves of what we have numbered 7 and 
the two immediately under—the guard having been removed 
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purposely to obtain this view. The illustration also shows the three 
chains at the feed side of the machine between th<' pulleys 2, j, and 
4 and the pulleys 8 and 18. In this case, however, the guard is 
shown in position. 

Keturning again to the line drawings, jt will be observed that 
a crossed belt 2() connects pulley T and a small ]nilley 27 of 5 in. 
diameter. Tinally, an endless cloth 28 leci'ives its motion from 
roller 27, while the lalter and a similar roller 29 enable the cloth to 
perform its function in the usual m.imier. 

The routine of the operation is somewhat as follows : The strick 
of jute is thrown over the grooved pulleys 2, 3, and 4 on the left 
side of the machine iu Fig. (12, and in such a wa\' that the root 
ends hang comparatively low as indicated. Immediately the upp<-r 
end of the strick is caught between the three chains and the three 
grooved pulleys, it is carried into the machine; simultaneously 
the lower part of the strick, having alr<-ady alighted on the travelling 
sheet 28, is also carried forward. The surface speed of the travel¬ 
ling sheet 28 is much greater than the circiimferential speed of the 
grooved pulleys, and hence the lower end of the strick is carried 
before the remainder. This is naturally the condition desired, 
for this cjuick movement of the feed sheet 28 causes the ends of the 
strick to be entered or thrown between the parts E' and F‘ of the 
two cylinders. Figs. 63, (14, and 65, and the combing starts imme¬ 
diately between the coarsely latched teeth in the above parts li^ 
and F*. The further rotation of the shaft V and the three grooved 
pulleys 2, 3, and 4 carry the stricks farther round to place the root 
ends successively into contact with the parts F'j, F^, and F^, and 
the corresponding parts of the lower cylinder. The stricks finally 
emerge from the control of the three chains and the three grooved 
pulleys, when they arc removed by the second operative, who plaees 
them on one side ready for the breaker card. The tow and the 
combed-out roots drop to the floor, from which they are collected 
intermittently, packed up in bags, and then taken to a suitable 
card for further treatment. 

The following particulars will show the relative speeds of the 
essential parts of the machine :— 


I. The combing cylinders E and F'. These obviously make the 
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same number of revolutions per minute as the main shaft, 
which we have already stated is usually i6o revs, per min. 
Assuming that the average diameter of each cylinder is 
3 ft. 3 in., the circumferential or surface speed will be— 


i6o X dv— iCo X 3'25 X 3'I4i 6 i633’63 ft. per min. 

2. The speed of the grooved pulley shaft Y. 

L P S W 

Revs, of C X XT X n X A X = revs, per min. of shaft Y 

K A. 


N 


and of grooved pulley.s 2, 3, and 4. 

With the values mentioned in the text we have- 


lOo X 


6 35 18 18 1030 

18^ 144X64''64 = 1024 = 

appro.ximatcly i rev. per min. 


Taking the working or effective diameter of the largest 
grooved pulley 4 to be 5 ft., the circumferential or surface 
speed will be 5 ft. x 3'i4i6 = 157 ft. per min., which 
represents the speed travelled by that part of the jute which 
is being combed as it passes from side to side of the cylinders 
— i. c., from and I'l to E* and I''*. 

3. The speed of the feed sheet roller pulley 27, 


Revs, of C 


L P 

XnX y X 


Hcnce- 


T _ 

No. 27 ~ 

revs, per min. of feed roller 27. 


, 6 35 18 140 , , 

160 X —5 X X — = 46’6 revs, per mm. 

lo 144 5 3 

Finally, if we assume that the feed roller itself is 4I in. 
diameter, we have— 


46-6 X ^ X 3'i4r6 = 54’899 ft. per min. 

Consequently, the surface speed of the feed sheet is approx¬ 
imately 3j times that of the largest grooved pulley 4, and 
this difference results, as already indicated, in the root 
ends of the jute being carried forward quickly, and literally 
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thrown amongst the teeth of the quickly revolving cylinders 
K and F. Immediately thi* happens, that particular 
stnek IS clearly no longer under the mlluence of the feed 
sheet, and hence the various parts of the strick move at 
the same rate as the parts of the grooved ]nilleys with which 
tliey are in contact. 

The other type of so-called snijiping machine is somewhat similar 
to a strong card without workers or stripjiers. It is often termed 
a teazer, and is used for opening out waste, lopes, and other coarse 
material. The feed rollers are coiistnuTed to give either a forward 
or a backward movement at the will of the o|)erative. The pieces 
of jute are spread on the feed cloth of the machine in the usual way, 
and when tlic root end has passed sul'luiently far between the feed 
rollers into the machine for the necessary cleaning of the roots, 
the movement or motion of the feed lolleis is reveised, and the jute 
is thus drawn out of the m.ichiiie. 

The ihief objection to both these inaclinies is the fact that a 
large amount of tow or w'aste is made, and a large amount of time 
lost because of the necessity for revel sing the feed rollers. And 
even if a skilled and careful operative is in charge of the machine, 
there is a coiisideiable a-moiiiit of tow combed out with the loots. 
In consequence of the difficulties involved in the treatment of the 
roots, and because of the production of waste, several attempts 
have been made to deal with the fibre more economically. 

One method which is e.xteiisively practised, and which has the 
undoubted advantage of involving the use of the very simplest 
kind of apparatus, is that of cutting the jute. This ojieration 
consists in most cases of severing the root ends of the stacks with 
the aid of a long deep knife—sometimes a scythe is used. In every 
case, however, the knife, which is usually from jo in. to 36 111. in 
length and 5 in. to 6 in. in depth, is held stationary. 

One type of knife and fittings are illustrated in Figs. 66 and 67 
in front and end elevations. An ordinary trestle has two holes 
made in its upper cross-beam A. The threaded bottom parts of 
the knife-holders B arc passed through these holes and bolted as 
shown, while the knife C itself is fixed securely in the two forked 
ends of the holders B. The whole is usually weighted or otherwise 
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securely fixed, in order that no movement will take place durinj 
the process of cutting. In some cases an even simpler arrangemen 
obtains : an iron rod is fixed in a plank which rests on the floor 
The upper end of the rod is arranged with suitable knife-holders 
and weights are placed on the plank to keep it firm. It can thei 
be easily moved from place to jilace as desired. The operativ' 
takes the jute in both hands and cuts off as much as he think 
necessary by drawing the stnek over the edge of the knife. Will 



constant use and with sharpening, the knife edge naturally get 
worn until the ujiper surface or edge is concave in form. 

Since these knives are exceedingly dangerous, they should alway 
be covered with a sheath when not in use. Two kinds of sheath 
are shown at 1 ) and Iv in Fig. C7. The former is intended to cove 
the blade only and to rest upon the upper faces of the knife-support 
B, whereas sheath E is intended to cover both knife and .support 
and to rest upon the toji beam of the trestle. The forked part 
then effectively prevent any part of the cover from touching tin 
sharp edge of the knife. In some cases leather sheaths are used 
but m no case should the knife be exposed when out of use. 
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The foregoing processes represent tlie complete routine adopted 
in the preparing departments of mills in winch pressed-pai ked 
bales are used. Somewhat modilied conditions naturally obtain 
in practically all the large Indi.iii jute mills- the difference m 
procedure is caused mostly by the method of buying and inaking-iij) 
of the jute. Since no slnjijiing in the geiieial sense is involved in 
the despatch of jAite for the Indian nulls, it is usual to jiack the fibie 
in more or less loose bundles and m two forms . 

1. The Kiitcha or country bales, wliii li contain about jt maunils 

(288 lb , but often uj) to ,500 lb ). 

2. The drums, which contain one to two niaimds (82: lb to 

164I 11) ), the actual quantity varying in diffeieiit distiicts. 

And since botli kinds of bundles are lightly jiressed, it is evident 
that a bale-ojiener is iinnecessaiy. 

Huge godowns or warehouses are recpiued for the stoiage of 
the loosely jiacked bundles, anil, 111 .iddition to these jiermanent 
buiklmgs, there ate several temjKiiary stores erei ted eaily m the 
season. The jute m this c.ise is built iij) m the ojm 11 and covered 
with suitable wraiijangs, anil it may be jiossible to sort tile jute 
before it is stacked In most cases, however, the fibre is bought 
unassorted, which obviously nei l■ssllates sonu' modified ariange- 
ment 111 the batching dejiartment to suit these conditions, for 
instance, m some of the large Indian jute nulls the bundles are 
conveyed to scle-etors into the batching or sorting clejiaitment, and 
here assortments are made suitable for - 

1. Hessian warjfs 

2 Hessian \'efi and sticking \sarp 

3 Sacking weft 

If a root-comber is used it will clean all the rough ends and 
provide the long jute necessary for sections i and 2, while the 
combings and selected rough jheces will be drafted into section 3. 
When the jute has been discharged at the mill, wharf, or ghat, it is 
necessary to examine it with regard to moisture, and also to sec 
that the bulk is equal in value to the sample lots; this early pre¬ 
caution saves litigation later. The method adopted m India to 
ascertain the excess moisture is to open out the fibre and to leave 
It in this state for 24 hours under cover, and sheltered fiom the sun’s 
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rays and the rain. Not more than lo per cent, of the delivered 
weight should cvajJ^atc; if there is a greater percentage, the 
difference in value is deducted Ix'fore payment. 

The degree of selection for each class will vary in different mills, 
and will be influenced by the class of cloth it is intended to make. 
It may be quite safe in some of the nulls to purchase lower grades 
of jute for mixing with the assorted lots, -and in other nulls to 
purchase an occasional good lot to mix with and to keep the batches 
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up to a standard quality which must, of course, prevail all the year 
round. 

The quantity of water and oil to be used on the jute during the 
operations will also fluctuate more than it does in temperate coun¬ 
tries. During the worst period of the rainy season the air becomes 
absolutely saturated with moisture, and very little evaporation 
takes place; consequently, a minimum amount of water must be 
added. Conversely, much more water must be added in the hot 
reason when evaporation proceeds rapidly because of the dryness 
of the air. Without this additional amount of water the climatic 
condition would be quite unsuitable for this particular branch of 
textile work. 
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Wo coiichulo the description of the processes Icinling up to 
carding by the introduction of I'lg. 68, which has been taken recently 
in one of the largest nundee jute mills. Tlie cutting knife and 
the method of cutting off the roots is clearly indicated. The uncut 
jute is shown in the barrow on the left, the cut jute m the barrow 
on the right, while the bag near (he kiufe-sl.iiul is for the reception 
of the jute roots, d'he litter are jilieed on one sale to be tieatcd 
separately. 


PART I. 
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THE EVOLUTION AND OliJECT OF CARDING 

Carding. - - Before ilhi^tratmg ami describing the actual machines 
which arc used for what is known as “ carding” in the preparation 
of the jute fibre, it will iierhajis be advantageous to discuss bnclly 
the evolution of carding, the object of the process, and the difference 
in general between this system and the one which in certain rases is 
employed for the jirodnction of higher-class yarns, or for yarns 
which possess different jihysical features from those jircparcd by a 
system in which carding is the fundamental jirocess. 

It is probably imjiossible for any jierson to possess the knowledge 
which will enable him to state with absolute certainty the date of 
the origin of carding, or even to say for which fibre the carding 
implements w'ere first used. It is even a matter more or less of 
conjecture as to whether wool or fla.x was first used for the fomia- 
tion of a textile thread. Historic records jirovddc us with infor¬ 
mation which_ ajipears to leave no doubt as to the great antiquity 
of both these fibres, and since it is practically impossible to form 
a thread from a large number of individual fibres without some kind 
of operation which straightens out the fibres and lays them more 
or less parallel to each other, we arc probably safe to assume that 
the process of carding, in a very crude form indeed, was originally 
practised m connection with either the wool fibre or the flax fibre. 
The actual modern mechanical operations involved for the treat¬ 
ment of the wool fibre, either for woollen yarns or for worsted yarns, 
are quite different from those which are in use for the flax fibre, 
and hence also for the jute fibre, since those practised for the latter 
have been evolved from, and arc indeed modifications of, those 
employed for flax. 

One is inclined to the opinion that the wool fibre holds pre¬ 
cedence, since this valuable raw material is obtained as such, as it 
were, direct from the sheep, without having to undergo any specially 
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long and tedious jiroeess such as is lucessary to extract flair and 
similar fibres from their natural envdoiies. Wlietliei this ojiimon 
is correct or not, it is (]uite evident that, in (he early ages, as the 
sheep wandered about from place to jilare, and |)rubably among a 
larger and more iinjierfeetly eultiv.ited (olleetion of shrubs and 
vegetable growths than what is at |>iesent found in eiielosun's for 
shoe]!, the small tyfts of wool would collect on the s|iiny fimt of 
such shrubs, h'lom these spun' fimis it would be a sunjile slop to 
a crude form of comb, and with the aiK.ime of c iMlisatioii would 


A 
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follow in natural steps the evolution of the hand-cards which arc 
still used in many country districts. 

The teeth of what we may be allowed to style " modern hand- 
cards” are not straight, but are slightly bent near the innldle as 
shown at A and B in Fig. 69. These two views show lesjiectivcly 
one pair and tw'O pairs of hand-cards with their jnns or teeth upper¬ 
most. When the working jiarts of a pair of hand-cards arc in 
contact as illustrated at C in the same figure—that is, with the 
handles pointing in opposite directions—the points of the two 
sets of teeth, and therefore the bends of the teeth, oppose each other. 
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As the two cards are ilrawn in opposite directions, the teeth of one 
set hold the bunch of fibres while those of the other set straighten 
out any crossed fdires which happen to lie obliquely to the direction 
of movement. The motion of the two hand-cards is continued in 
the same directions— i.c., one to right and one to left—until all the 



F 

Fig. 70. 


fibres are laid straight. Then by reversing the direction of one 
of the cards, as indicated at 1 ), Fig, 6g, the straightened group of 
fibres is removed from the other card in the form of a roll or curl 
as illustrated at E, Fig. 70. A longer length of roll doffed from 
similar cards is illustrated at F, Fig. 70, while the yarn on the left 
has been spun from similar rolls. 
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Strange and crude as this process will undoubtedly appear to 
those who arc conversant with the modern mechanical methods of 
carding and scribbling wool for woollen yarns, or for combing wool 
for the production of worsted yarns, it was the forerunner of the 
beautiful, unique, and intricate mechanism which at present is 
established in modern spinning nulls. It is also the forerunner 
of pel haps the oqu.illy complicated inechanisin used in other branches 
of spinning, including, of course, llax and jute, and we therefore 
offer no apology for introducing a few remarks on fibres which 
actually are outside the scope of the present work. 

The remarkable and valuable changes which have taken place 
in this branch of work, as well as m others, due to tlu' introiluction 
of machinery, are elegantly described in Ikimes’ work on the 
flislorv of the Colton Manufacture as follows : " Mechanical know¬ 
ledge has taught man to substitute for the labour of his own hands 
the potent and indefatigable agency of nature. The ojierations 
which he once performed he now only direits." 

A further stej) was the introduction of innch larger cards about 
3 ft. wide, but the first real attempt at meihanical caiding, or rather 
the first patent which deals with this branch, is that taken out 
in the name of Lewis Paul, on the joth August, 1748, and iiiimbered 
(136. The apjiaratus consisted of a comave board clothed with 
card teeth, and a cylinder, similarly clothed, the rirciiniference of 
which was concentric with the concave board, it will thus be seen 
that the ojieration of caVding was smqililied, since it was only 
necessaiy to turn the cylinder by a handle and the production 
increased considerably. The concave board could be'lowered in 
order to strip or doff the carded wool by means of a series of needles 
in a rod, and resembling a long steel comb. Itach successive cardful 
of carded wool was joined to the last lot carded in order to make a 
continuous roll or sliver. These sinijile yet ingenious parts formed 
the nucleus of which the modern card is the result. 

The end of the eighteenth century and the beginning of the 
nineteenth century witnessed improvements in connection with 
the carding of wool and of cotton, and about this period experiments 
were conducted in the mechanical preiiaration and spinning of flax 
tows; the evolution of the modern cards for flax and jute probably 
dates fAm this time. 
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About this date the function of the card for flax tow was the 
same as that for wool and cotton—that is, straightening the fibres 
to enable them to be laid parallel to each other^ and thus lay the 
foundation for the .production of a decent and comparatively level 
sliver, and ultimately a level thread. A machine, however, which 
is suitable for short fibres such as cotton, and for comparatively 
short and medium fibres such as wool, is scarcely adapted for the 
much longer flax fibres, and is certainly unsuitable for the still 
longer jute fibres, unless these be cut to suitable lengths. Con¬ 
sequently the cards for the flax trade were gradually altered and 
improved to enable them to cut the fibres, and also to clean off 
imjnirities at the same lime. 

There an; some rather interesting notes recorded by a Dundee 
spinner, Mr. William Brown, who carried out many experiments 
previous to the year 1820. He considered, and jirobably rightly, 
that the process of tow spinning at most mills was defective, and 
he attributed the ilefects almost entirely to the carding engines. 
1 he cards winch witc in use previous to 1820 were unsuitabh' for 
the work to be performed, but one must remember that those 
engaged were still feeling their way, and could hardly be expected 
to arrive immediately at a satisfactory solution. The toothed 
cylinders of the cards were continually getting choked with strips 
or jiatehes of tow, and this not only hindered the work, but decreased 
the production, and incidentally jirodiiced inferior slivers and 
ultimately defective yarns. The card elothing or cover was too 
fine for the work, being similar to that used for wool and cotton; 
moreover,.the speed of the mam cylinder, which was only 3 ft. 111 
diameter, was too slow. This cylinder ran at qo revs, per min., 
but afterwards the speed was doubled. The introduction of more 
coarsely pitched teeth in the clothing, and the increased speed 
imparted to the cylinder, enabled the above gentleman to over¬ 
come the difficulties entirely in his mill, and to produce a reason¬ 
able quantity of material from the machines. In his description 
of the working of his card Mr. Brown says : “ The main cylinder 
is about 3 ft. in diameter by the same in length, having two divisions 
of card cloth on it, each about 14 in. wide. The feeding rollers 
with one clearer (now termed strippers), a single worker with clearer, 
a frizzier for clearing the main cylinder, a doffing sheet and rollers 
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which differed only slightly from those of later times.” The quantity 
of tow produced daily in 14 hours was i cwt. About this date 
flax was selling as high as £150 per ton, and the price of 6 lb. tow 
yarn was los.'.js-. per spindle (i,-; K.bf. jier pound). 

The ideas of Mr. Biown wen' evidently on the right lines, for 
the modern circumferential speed of the cylinders is mucli higher 
than that which enabled the above improvements to be obtainc'd, 
and considerably higlu'r than that which resulted when the cotn- 
paratively low diameter cylinders made only qo revs, per min.; 
the teeth of the card clothing in the ntoderii cards also dilfer entirely 
from the ones used in former times, 

.Mthough the modern method of carding lesiiubles iiiucli that 
which obtained about the above-mentioned pi riod, the (ondtttons 
with regard to the preparing of both flax and jute have altered con-* 
siderably. In the eaily days of c.irding, the llax fibre was very 
clean, and large (jiiantities of Dutch and honie-giowii llax were 
used; but when the spinning of jute was .ittemjited, the greatest 
defect in the nudi.inisin was exjierieiiced in connei lioii with the 
cards. The che.ijier class of 11 ,ix would undoubtedly lie treated 
on the cards at the same time that the jute fibre was iindeigoing 
its trials. Much, however, had to be learned ere success was .issiired, 
and we are safe in saying tliat the methods of jiiejiaring the fibre 
at and for the ctirds were deficient, and jiresented some of the 
greatest difficulties 111 the successful treatment of the jute, fibre. 

The Object of Carijini,. In its widest sense the object of 
carding is that of laying the fibies jiarallel. In the jute industry, 
as well as in the llax industry, the ojx'ratioii ,dso includes the break¬ 
ing down of the long stalks or strips of the filire, and it is quite 
possible that this ojrcration of shortening or breaking the fibres 
has led to the adoption of the term ‘‘ breaker card ” as universally - 
applied to the machine which is used in the initial jirocess. Apart 
altogether from the general and almost self-evident requirements 
of the carding machines, there is at least one other object •which, 
although apparently neglected, is nevertheless unconsciously con¬ 
sidered by even those who scorn to consider the theoretical side 
in the slightest degree. We refer to the desirability of keeping in 
mind the physical structure of the ultimate thread. 

There are at least three conditions which, when satisfactorily 
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fulfilled, place the spinner of the finished yarn in an advantageous 
position. 

1. The yarn should be as near as possible of uniform thickness 

throughout its entire length, 

2. The yarn should be practically uniform in strength. 

.3. The yarn should be of the maximum strength for the particular 
type, and for the purpose for which it lias to be used. 

These conditions arc obvious when pointed out, but the opera¬ 
tions which arc necessary to secure these valuable and important 
conditions arc often imperfectly performed. Statements such as 
the above are calculated to invite criticism, and perhaps to be flatly 
contradicted, because there are so many practical phases which 
make it very difficult indeed to achieve perfection, or anything 
approaching perfection, except with the very finest kind of fibre, 
extended mechanical processes, and careful and conscientious opera¬ 
tives. And wc must admit at once that under certain conditions, 
even with the aid of the best type of workers, it is impossible to 
achieve uniformity. It is not impossible, however, to make a few 
suggestions which may help to improve the ultimate value and 
a])pearance of any particular type of yarn, how'cver low in quality 
that yarn may be. 

The production of wliat may be called an ideal yarn implies 
the use of ideal fibres, and also demands perfection in all mechanical 
and manual operations; and, since the operations and fibres do not 
reach this stage of perfection, it follows that an ideal yarn does not 
exist. Notwithstanding these impossible phases, we can define an 
ideal thread or yarn as one which is composed of a number of 
individual filaments or fibres so arranged that each cross-section 
of the yarn contains the same number of filaments, and that all the 
filaments are of the same length. It is only when the constituents 
of a yarn closely approach these ideal conditions, and these are 
approached closely in some cases, that anything like uniformity in 
strength can obtain. 

It may be argued that since such a high degree of regularity is 
well-nigh impossible, it is foolish to attempt an approach to ideal 
conditions. VVe arc certainly not of that opinion; on the other 
hand, we are confident that much better results are attainable when 
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all possible precautions are taken. If a series of transverse sections 
of a thread be cut, they will almost invariably show that the number 
of fibres in such sections is not uniform; and if the thread be 
examined longitudinally, we are safe to pi edict that there will be 
a great disparity in the lengths of the various fibres. These ineiiiiali- 
ties are not so great in line yarns as they are in tow yarns, for the 
twofold reason that the fibres are selected and sometimes rut to 
approximately the‘same length for the production of line yarns, 
whereas for tow yarns no such treatment is attempted, .Some slight 
choice of fibres with regard to thickness may take place in certain 
cases for flax tow yarns for the purpose of im))rovmg the (piality, 
but the chief factor in most cases, other than the ]HTS0nal element, 
m determining the (piality of any particular tyjie of yarn, is undoubt¬ 
edly the action of the card clothing on the various rollers and cylinder, 
and the speeds and setting of the various rollers. If the fibres 
differ greatly in diameter, this difference will certainly affect the 
ultimate conditions. The diameters of the fibres, as well as the 
yarns made from them, should he and are proportional to the S(]uare 
root of their sectional areas. 

(^It is easy to show diagrammatically that the twist in yarns— i. c., 
the number of turns per inch—should vary m inverse proportion 
to the square root of the sectional area of the thread, and therefore 
in inverse proportion to the square root of the count of jute yarns. 
Now the dcgrc'c of twist which is imjiarted to a thread has a very 
important bearing on the strength of the thread, and consequently' 
it follows that, other things being e(|ual, uniformity m strength can 
only be secured by uniformity in tw'ist. It will be observed that 
twist is not mentioned m the three conditions whi( h aie stated as 
being essential for the production of the highest class yarns, simply 
because, when the diameter is uniform, the twist is also uniform. 
If, however, the yarn, through any cause or causes— c. g., uneven 
fibres, roots, slubs, joinings—is thick and thin, the number of turns 
per inch varies in the two parts, and this results in varying strengths. 
The fewer the number of turns per inch, and the shorter the fibres, 
the more easily will those fibres be disjilaced and thus weaken the 
yarn, for it is obvious that a straight fibre is more easily withdrawn 
from a group than is one which winds spirally around and with its 
neighbours. 
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It appears to us, therefore, that in order to minimise the diversity 
in strength in any yam, and to counteract in some degree the ten¬ 
dency to introduce that diversity which obtains in virtue of unavoid¬ 
able circumstances, one should attempt to obtain :— 

1. Approximately even lengths and diameters of fibre in the 

sliver delivered from the cards. 

2. A high degree of uniformity in feeding, the stricks of jute 

into the machine. 

The latter might be secured ultimately by some method of auto¬ 
matic feed—it is practically out of the question to attempt to secure 
uniformity in slivers by a considerably extended process of doublings, 
since this would probably increase the cost of production to such 
an extent as to make the price of the yarn prohibitive. It may 
also be impossible to secure uniform lengths of fibres or filaments 
by a carding process, but we are of the opinion that a step towards 
this desired ideal condition would be secured by an improved 
method of feeding, and also by paying particular attention to the 
size and pitch of pins, and to the.method of distributing these pins 
ovei the surface of the various rollers. \Ve shall, however, leave 
this important though partially neglected consideration of pins 
until wo have described the general operations of carding, and 
illustrated at least some of the mechanical [larts of the breaker 
card. 



CHAPTER \ H 

liRliAKER CARDS—" LOW ” AND " LAWSON” MACHINKs 

I'lG. 71, wliich ilhistratos part of one of Messrs. I'airbairn’s 
Irreaker cards, shows the usual uiethod of arraugiuj,' the lualenal 
on the feed sheet of a breaker card : it also sliows tile ('eiieral 
appearance of the feed slic'ct when it is uniformly coveivd with 
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the long stricks of jute which have previously passed through tne 
softening machine. The illustration accurately represents the 
satisfactory manner in which the spreading of the stricks on the 
feed sheet is performed on some machines, as the effect was photo¬ 
graphed without the attendant having foreknowledge of the writers’ 
intention. It shoMld be pointed out, however, that much of the 
spreading on the sheets of breaker cards is very indifferently done 
when compared with the filled sheet in the illustration. 
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Fig. 72, which is a section through a breaker card, is introduced 
to illustrate practically all the rollers and other parts which operate 
on the fibre as the latter is passing through the machine. The 
sectional view is taken from one of the modern breaker cards made 
by Messrs. Janies F. Low d: Co. Limited, Moiiifteth, near Dundee. 
The object of iiitrodiicmg this tyiie of illustiation fust is to enable 
us to explain brietly the ))ath followed by the fibre fioiii the time it 
leaves the feed sheet to that of being deliveied as a sliver into the 
slivi'i' can at the other cud of the machiiie. 

The stiicks of jute, as already meiitioiied, should be laid uniformly 
on the feed slieet I, and when the machine is in work the stricks 
on this feed sheet are carried uinvaids, as iiulicated by the ariow, 
and fed into the machine between the teeth or pins of the feed 
roller II and the cast-iron plate 2, usually termed the shell. The 
uiiper surface of the shell 2 anil the iioiiits of the pins of the feed 
roller are sulficieiitly near to each other to enable the fibre to be 
carried forward until it comes into contact with the pins 3 of the 
mam cylinder T; the lattei rotates 011 the main shaft 4 in the 
direction sliown by the arrows. The stacks of jute arc crushed into 
the pins of the feed roller H in virtue of the closeness of the setting of 
the shell 2, and conse<iucntly the material can move only at the same 
speed as that of the periphery of the feed roller H. The cylinder T, 
however, is moving very much (piickcr than the feed roller, and as 
the material emerges from the shell and the feed roller at the point 5t 
it IS immediately acted upon by the pins of the cylinder T. 

The combined splitting and carding actions, which will be 
discussed more fully later, begin at this iioiiit, and are continued 
at the first worker L^L which revolves 011 shaft 6 in the direction 
shown, but at a much slower speed than the cylinder T. A portion 
of the material is retained by the first worker Id, while the remainder 
passes forward. That portion retained by the first worker is 
carried round by it in the direction of the arrow, and is ultimately 
removed from it at the point 7 by the first stripper V* on the shaft 8. 
The stripper carries the fibre again into the pins of the cylinder T 
in the direction indicated. The tin cylinder \V' on shaft 9 is placed 
in a suitable position to assist the first worker in carrying 
the fibre towards the first stripper V\ and also to minimise the 
production of waste. 
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This cycle of operatibns performed by the cylinder T, the first 
worker and the first stripper V*, is repeated by the cylinder and 
the second pair of rollers and V'® on the shafts lo and ii. A 
second tin cylinder is provided in some machines for the second 
pair, but omitted in others. , 

The carding action in breaker cards is completed at this stage, 
and the carded fibre is now carried forward to the, point 12, wheie 
it is removed by the pins of the doffing roller S'; this roller rotates 
on the shaft 13 in the direction shown. The pins of the doffing 
roller S* carry the fibre around the top of the roller to the point of 
contact 14 of the drawing and j)ressing rollers A and A' on shafts 
15 and 16. After the fibre emerges from these rollers it is in the 
form of a thin fle,ece or slu'et of carded material, and this sheet is 
conveyed and contracted into what is universally known as a sliver, 
as well as conducted by th(' tin conductor 17 between the delivery 
rollers X and X* on shafts iS and rp, and ultimately into the sliver 
can 20. 

The description of the passage of the fibre already given was 
introduced at this stage solely for the purpose of assisting in the 
description of the other working parts of a similar machine illus¬ 
trated by the three complete line drawings in Figs. 73, 74, and 75 
These represent the breaker card made by the Lawson Branch of 
Messrs. F'airbairn Lawson Combe Barbour Limited, Leeds and 
Belfast. 

Fig. 73 is an elevation of the driving or belt side of the machine; 
Fig. 74 is an elevation of the opposite side, and contains most of 
the gearing; while F'ig. 75 is a plan, drawn partly in section for 
the sake of showing mote clearly the connections between the various 
rollers and the gear-wheels. The same lettering and numbering 
appear for similar parts on all the four drawings, and the same scheme 
of identification will be adopted in connection with any other views 
which involve detailed parts of the machine. 

A few of these machines arc now driven direct by individual 
motors, but the u|ual arrangement is to drive from a drum on the 
line shaft and a belt 21 to the fast and loose pulleys Y and Y' which 
are placed on the main cylinder shaft 4, On shaft 4, but at the 
opposite side of the machine (see Fig. 74), is placed the cylinder 
pinion J-—the end of the shaft 4 being turned down to about ij ifi. 
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diameter to receive it. The pinion J comninmoatos the motion 
to two main trains of gear-wheels which end resirectively at the 
feed roller wheel G on shaft 22 and at the drawing roller wheel B 
on shaft 15. Roth these trains of gears, however, are reipiired in 
their entirety for other purixrses. 'I'lnis, the former is ntihsed for 
the feed-sheet gear, and the latter for the dofling and <lehvery gears ; 
while, in addition, p. portion of the drawing-roller giar is utilised 
for the train of wheels for the woikers. 

Taking the first tram of wheels for the driving of the fecit roller 
H, it will be seen that the ])inioii J fust drives thi' intennediate 
wheel 23 on the stud 24. This stud is fixed on the radial arm 25, 
and is adjustable for various sizes of cylinder jhnions J by means 
of the concentrir slot 26, ami a bolt 27. The intermediate whi'el 23 
in turn drives the eoniiiound wheel and pinion (' and 1) on the stud 
28 fixed to the side franii' 29 of the machine. Pinion 1 ) then drives 
the second compound wheel and pinion If and F on the stud 30. 
This stud 30 is fixed to the radial arm 31, which is provided with a 
concentric slot 32, and bolt and nut 33, to accommodate different 
sizes of change ])inions 1 '. The latter pinion F' drives the feed roller 
wheel G on the shaft 22, u]ion which is also fixed the feed roller Ff. 

On the same shaft 22, but nearer to the framework 29, is a wheel 
a which drives the pmioft i on the end of the shaft 34 of the upper 
roller 35 for the feed sheet. The feed sheet i jiasses over this roller, 
as well as over the lower roller 36 on shaft 37 of the feed sheet. 
The surface speed of the feed sheet i has therefore a definite relation 
to the speed of the other parts. I he lower roller 3b of the feed 
sheet can be adjusted within limits by means of two brackets 38 
which arc bolted to the side rails 39 of the feed table. The upper 
ends of these two side rails swing on the shaft 34 of the upper roller 
of the feed sheet, while their lower ends may be supjxirted by two 
single upright brackets 40, as shown in F'lg. 62, or by two adjust¬ 
able brackets 40^, as shown m F'lg. 73. The feed sheet passes over 
an inclined wooden table 48, and betw'cen the two wooden side rails 
48^. The table is supported by the iron side rails 39. The feed 
sheet itself is usually made from heavy jute or flax canvas, but a 
heavy felt or plaiding sheet is much more satisfactory, and although 
the first cost of the latter is greater than that of the canvas, the 
outlay is probably cheaper in the end. 
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Now let US consider the second main train of wheels. Commenc¬ 
ing from the same cylinder pinion J, Fig. 74, on shaft 4, motion is 
conveyed to the intermediate wheel 41 on stud 42. The latter is 
attached to stud plate 43, which is provided with a slcjt 44, and 
the usual bolt fastening 45. Wheel 41 drives the compound wheel 
and pinion K and L on stud 46, but for the train of wheels under 
consideration the jiinion L is not included; its use in connection 
with a further train of wheels will be explained shortly. Stud 4O 
is on the radial bracket .t7, which is fulcrtimed on the shaft 15 of 
the draw'ing roller A. The, bracket 47 is also provided with a radial 
slot 49, and bolt 50. The large wheel K finally drives the drawing- 
roller wheel 15 on the shaft 15. 

'Ihe continuation of this drive for the purpose mentioned above 
commences with the shaft 15. On this shaft, btit nearer the side 
frame 29 than wheel 15 , is a pinion 51, which drives the wheel 52 
on the shaft 16 of the pressing roller A'. 'I'he ratio of the teeth in 
pinion 51 and wheel 52 is the same as that of the diameters of the 
two Tollers A and A’. 

As already mentioned, wheel K is siinjily an intermediate wheel 
for the drive from the cylinder ])inion J to the drawing roller A, 
but this wheel K and the janion L foim a compound for the train 
of wheels to the worker. Thus, pinion T gears with and diives the 
wheel M on the shaft 10 of the second worker L"-, Figs. 72 and 74. 
The wheel M also diives the intermeiliate wheel 53, which is carried 
by a stud 54 on the stud plate 55. The latter has a slot 56 and a 
bolt 57 for adjustment. The intcrniediale wheel 53 thus drives 
the second worker wheel on the shaft 6. A little nearer to the 
side frame 29, and on the shaft 6, is keyed a wheel 58,'which drives 
the wiicel 59 of the tin cylinder on the shaft 9. In Fig. 74 there 
is no tin cylinder shown at the second pair of rollers and V'*, 
but in Fig. 72 the tin roller W- on shaft 60 is geared in a manner 
similar to that shown for the tin cylinder Wh 

The wheel K also drives the delivery rollers X and X* on shafts 
18 and 19 by means of the following train of wheels:—Intermediate 
wheel Oi on stud 62, intermediate wheel 63 on stud 64, and wheel 
65 on the shaft 18 of the bottom delivery roller X. On shaft 18 is 
fixed a pinion 66 which drives the wheel 67 on the shaft 19 of the 
roller X^; the ratio of the wheels 66 and 67 is the same as that of 
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the diameters of the rollers X and X'. The stud (>2 is carried in 
the radiat'bracket 68 fulcnmied on the stud 4(), and is fixed by a 
bolt 6g in the slot 70. Siinilarlv, the stud (>4 is carried on the 
radial arm 71, fulcrumed on shaft 18, and fixed by the bolt 72 m 
the slot 74. 

The gearing to the doffer wlucl S is illustrated in bigs. 75 and 
75. In Tigs. 73 the pitch lines of the wheels an- sliiiwu by solid 
circles, but in Tig. .75 the face of the teeth is indicated in the iistial 
way. On the end of the drawing-roller shaft 15, but on the belt 
side of the machine, is a pinion 1’ whuh geais witli tlie wheel (,), 
and thus drives the coinpouiid wheel and pinion (,} ami K on the, 
stud 74. The latter is lixed in the adjustable biaiket 75, whieh 
is jirovided with the usual slot 7(1 and the lixiiig bolt 77. The 
pinton R ultimatelv dri\’es the dotling wheel S on the end of the 
shaft 13 of the dotling roller S'. 

The two ends of the dofliiig roller sliaft l.j aie snpixirted in the 
sliding brackets 78; these brackets are adjusted on the frame 29 
by means of screws 79, nuts 80, and lugs 81, which are screwed jnto 
and project above the tijtjx'r faces of tlie side frames 29. In a 
similar inaiiiier the ends of the shaft 13 of the drawing roller A are 
provided with sliding brackets 82, sciews 83, lock-nuts 84, and 
lugs 85. 

The two ends of the shaft 16 of the pressing roller .\' are held by 
two brackets 86 fulcrumed on the studs 87; the latter are fixed in 
their jiroper positions in the slots 88 in the njijier jiarts of the sliding 
blocks 82. A stationary rtibbei 81) rests ujioii the roller A', and is 
supjjortcd by the two arms 90, which are fulcrumed at convenient 
places on the studs (ji; the latter are fixed to and jiroject from the 
shrouding 92. The shrouding encloses the ends of all the carding 
rollers, and is attached to the side frames 29 by a series of brackets 
93. Part of the boxing or wooden covc’ring is shown outside the 
shrouding on the top of the card. The boxing is arranged in curved 
form over the upper surfaces of the feed roller, the cylinder and 
the doffer, and consists of fixed parts and movable jiarts; the fixed 
parts are marked 94, and so are the movable parts or doors when 
closed: the latter are provided with hinges, and where shown 
wholly or partially open are marked 94^, as in Tig. 74. 

A rail 95 is held between the two side frames 29 by bolts 96, 
PART I. K 
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and this rail forms the support for the brackets 97 of the delivery 
roller X'. The rubber 98 on the pressing roller X* is carried by the 
two arms 99 fulcrumed on the short shaft 100. A second short 
shaft loi, immediately behind 100, and also supported by brackets 
97, serves to support the arms when the latter are. turned back clear 
of the roller. The delivery roller shaft 18 is protected by the covers 
102, and the latter are supported by the brackets 103, which are 
bolted to the rail 95. The under rubber 104, termed a dead rubber, 
forms one end of the lever 105, fulcrumed at 106, in the bracket 
107, which is bolted to tlie rail 95. The short arm of lever 105 is 
kept in contact with the lower roller X by the weighted part 108 
of the long arm. The rail 95 also forms a kind of jilatforni for the 
operatives, and for safety it is compulsory to provide a handrail 
109; this rail extends acro.ss the machine, and is supjxirted by two 
brackets no, which are bolti'd to the frames 29. As a further 
safeguard against accidents, cages in are. jirovided. These open 
outwards on the vertical rod 112, and when closed are supported 
by various brackets 113. The stripper and worker shafts 6, 8, 10, 
and n are supported by bearings 114, and the stripper bearings 
are provided with screwed studs, so that they may be adjusted 
aecuratelv, with regard to radial distance, in the tapped ends of 
the base supports 114', tlie latter may also be moved, within limits, 
on the peri|)hery of the ring 29', lii this particular niachme, the 
ring 29*, winch carries the bearings ii.j^ for the strippers and 
workers, is bolted to and forms part of tlu' frame 29; this arraiige- 
nieiit gn'es a miiiimum distance between the bearings at the two 
sides. 

On the end of the feed-roller shaft 22, and at the belt or 
driving side of the machine. Tigs. 73 and 75, is a double thread 
worm c, which drix-es coni]iound wheels </ and c. An intermediate 
wheel /, on adjustable radial arm g, conveys the motion to 
the wheel h on the. clock spindle ;. A hand k is attached to the 
end of this siiindlc, and moves m the usual w'ay m front of the 
clock face /. 

Projecting from and bolted to the side frame 29 is a bracket 115, 
Figs. 73 and 75, the underside of which bracket is provided with a 
rack. A bracket 116 carries the belt fork 117, and also a short shaft 
or stud 118, upon which is a small pinion 119. The latter is in 
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gear with the rack on the under surface of the bracket 115; hence 
the bracket 116 may be made to move in either direction on the 
bracket 115, and to carry the belt fork 117 similarly in cither 
direction by means of the hand-wheel 120, which is also on the same 
stud 118 as the pinion 119. 

We might just mention that the shell 2 in Fig. 72, or, rather, 
the upper surface of it, is concentric with the feed roller H. Swing¬ 
ing brackets, not shown in Fig. 72, but illustrated at 121 in F'lg. 73, 
provide means for adjusting the shell 2 to the cylinder T. These 
brackets, when in the desired jxisitions, are fixed by the bolt 122 
to the brackets 123; the latter form jiart of the side frames. 
Another bolt 124 serves to adjust the feed roller to the shell. A 
bolt 125 is provided for adjusting the shrouding 92, while substantial 
bolts 126 arc employed to secure the usual cross-rails to the side 
frames 29. 

It will be seen from Fig. 73 that the shafts 8 and ii of the two 
strippers receive their motion from a belt 73' which runs on the 
stud 74* near the free end of the timsion pulley bracket or radial 
arm 75^; the latter is fulcrumed at 76', The tension |iulley 7 ? can 
be swung nearer to or farther from the shaft 4 in virtue of the 
concentric slot in the radial arm 75*, and when the belt 73^ is taut, 
the radial arm 75* is fi.xcd securely by the bolt as indicated. 

The following list' has been prepared to serve as a ready table, 
and also to facilitate the selection of any particular wheel or part 
of the machine in connection with the various calculations and the 
adjustment of the different sections :— 


A — drawing roller, 4 in. diameter. 

A' = pressing roller, 7 111 diameter 

li ~ wheel of 72 teeth on drawing roller A 

C — ,, 72 ,, of compound C and 1 ). 

D -= pinion of 18 ,, ,, C ,, D. 

E = wheel of 120 ,, ,, E ,, !■'. 

F .- pinion of 20 to 50 teeth of compound E and F. 

G ^ wheel of 120 teeth on feed roller shaft 22. 

H — feed roller of 8 in. diameter under cover. 

J — cylinder pinion of 48 teeth on shaft 4. 

K == wheel of 150 teeth of compound K and L. 

L = pinion of 25 to 45 teeth of compound K and L. • 

M wheel of 150 teeth on shaft 10 of 2nd worker U*. 

,, 150 ,, ,, 6 ,, ist ,, G*. 

N = (marked Y* in Figs. 73 and 75) pulley of 14 in. diameter on cylinder 
shaft 4. 
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O — pulleys of 20 in. diameter on shafts 8 and ii of ist and 2nd strippers 
V‘ and V*. 

P — pinion of 24 teeth on shaft 15 for driving doffer wheel S. 

Q = wheel of 48 teeth of compound Q and K. 

K pinion of 25 ,, ,, Q ,, K. 

S -- wheel of 06 teetli on shaft 13 of dofling roller 
S* dofhng roller of 14 in. diameter under cover. 

T' main cylinder of 48 in. di.imetcr under cover. 

- 1st worker of yi in. under cover diameter on shaft 0. 

U*- 2nd ,, 7iin. ,, ,, ,, 10. 

1st stripper of 12 in. ,, ,, ,, 8. 

V® ^ 2nd ,, 12 in. ,, ,, ',,11 

\V* - ist tin cylinder of 10 to 10 in. diameter on shaft <>• 

,W* - 2nd ,, 10 to 16 in. ,, (h). 

X delivery roller of 4^ in. ,, 18. 

pressing ,, 12111 ,, 19. 

Y - • fast pulle/of 24111. ,, 4. 

Y^- - loose 24111. 4. 

Z* - stripper pulley on shaft 8 for stnppcr bolt. 

Z* ,, ,, shaft II ,, 

Z’ - tension stml 74^ 

a -- wheel of OO teeth on shaft 22 of feed roller II 
h ,, 33 ,, ,, ^4 of slicel roller 35. 

c -- double thread worm for driving clock 
d - pHuon of 24 teeth of compound d and c. 
c - wheel of 39 ,, ,, d ,, c. 

J - - intermediate wheel of 30 teeth 

r.idi.i! arm for adjustment of wheel J 
h ■ - wheel of 00 tooth on clock spindle }. 
j clock spindle. 
h - clock face 
I hand of clock. 

1 - - feed sheet. 

2 - - shell 

3 - - pins in cylinder T. 

4 :: shaft of ,, T. 

5 -- point where fibre first meets pins of cylinder T. * 

0 - - shaft of ist worker IJ*. 

7 point wlieic fibre is removed from ist worker L*‘ by ist stiippcr V‘. 

8 - • shaft of ist stripper V> 

9 • ,, iKt tin cylinder Wb 

10 -- ,, 2nd worker l 

11 : - ,, 2nd stripper V-. 

12 -- point where fibre is icmoveJ from cylinder T by dolfer Sb 

13 -- shaft of doifer Sb 

14 — jxnnt of contact between drawing and pressing rollers A and Ab 

15 — sliaft of drawing roller A 

10 — ,, pressing ,, A^. 

17 = tin conductor. 

18 shaft of delivery roller X. 

19 = ». pressing ,, X^. 

20 = sliver can. 

21 = driving belt from mill shaft to pulleys Y. 

22 = shaft of feed roller H. 

23 = intennediate wheel of 48 teeth conveying motion from pinion J to 

wheel C of compound C and D. 

24 ■= stud for intermediate wheel 23. 
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25 — radial arm for intermediate wheel 23. 

26 — slot of arm for intermediate wheel 23. 

27 r-- bolt and nut for fixing radial arm 25. 

28 — stud for compound C and D. 

29 — side frames of machine. 

29I -- ^ln^^ 

30 stud for compound K anti F. 

31 TT radial arm for stud 3t>. 

32 — slot of arm ,, ,, 

33 — bolt and nut ,, ,, 

3.J shaft of upp6r roller 33 for feed sheet i. 

35 — upper roller for feed sheet i. 

30 - lower ,, ,, 

37 -= shaft of hnver roller p) for feed sheet 1 

38 ad)ustvble brackets for lower niller 30 of feed slieet 1 

39 — side rails of feed table .jS 

40 — upright sujiports ftir side rails 

.. M .. 3 ') 

41 ^ intermothatc wheel of 72 teeth conveying motion from wheel J to 

wheel K of comptiund K ami L. 

42 “ stud for wheel 41 

43 stud plate for wheel 41. 

44 — slot in stud plate ^3 

45 r: IkjH and nut for stud plate 43. 

46 — stud for com]>oimd K and I>. 

47 •-.= radial bracket for compound K and L 

48 == feed biblc 

48^— wooden rails on sides of feed table 48. 

49 ^ radial slot in radial bracket 47. 

50 bolt and nut for fixing radial bracket 47. 

51 r- pinion of 16 teeth on shaft 13 of drawing roller A. 

32 — wheel of 28 ^ ,, ,, i() of pressing roller A* 

53 = intermediate wheel of 72 teeth between wheels M and Mb 

54 = stud for intermediate wheel 5 \ 

55 -- stud plate for ,, ,, 33. 

50 “ slot.in stud plate 53. 

57 rrz bolt and nut for fixing stud plate 33. 

58 = wheel of 112 teeth on shaft t> of ist worker for driving wheel of 

1st tin cylinder \V‘ 

59 “ wheel of 128 teeth on shaft 9 of ist tm cylinder. 

60 = shaft of 2nd tin cylinder \V* 

61 = intermediate wheel of 72 teeth to delivery roller X. 

02 — stud for intermediate wheel 61. 

63 — intermediate wheel of 72 teeth to delivery roller X. 

64 — stud for mtcnnediatc wheel of 72 teeth to delivery roller X 

65 -- wheel of 72 teeth on shaft 18 of delivery roller X. 

66 opinion of 17 ,, ,, 18 ,, 

67 -= wheel of 48 ,, 19 of pressing roller Xb 

68 - radial bracket for stud 62. 

69 — bolt and nut 

70 slot in radial bracket 68 

71 — radial arm for intermediate wheel 63. 

72 — bolt and nut for radial arm 71. 

73 = slot in radial arm 71. 

731=; belt for driving stripper pulleys and Z*. 

74 = stud for compound Q and U. 

74^= stud for tension pulley Z*. 
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75 = adjustable bracket for compound Q and R. 

75*= radial arm for tension pulley Z®. 

76 = slot in radial arm 75 
76*= fulcrum for radial arm 75'. 

77 = Ixilt and nut for bracket 75. 

78 = sliding brackets or blocks for shaft 13 of doffing roller S*. 

79 == screws for moving sliding blocks 78. 

80 nuts for adjusting ,, ,, 

81 = lugs in frame 29 for screw’s 79. 

82 = sliding blocks for supporting shaft 15 of drawing roller A. 

83 = screws for moving sliding blocks 82. 

84 = nuts for adjusting ,, ,, 

S5 = lugs in frame for screws 83. 

86 = brackets on studs 87 for pressing roller A*. 

87 •=: studs for brackets 80 . 

88 = slots in biackets 86. 

89 = sbitionary rubber for pressing roller A*. 

89*— felt on bottom of stationary rubber 89. 

90 = arms for carrying rubber 89. 

91 = studs in sliroudmg for supiwrting arms 90. 

92 = shro*uding. 

93 = brackets for shrouding. 

94 == boxing. 

94*= boxing opened out. 

95 7= front rail for supporting delivery and pressing rollers X and X*. 

96 = bolts for fixing front rails to side frames 29. 

97 = brackets for pressing roller X*. 

98 = rubber resting on pressing roller X*. 

99 == arras for carrying rubber 98. 

100 short shaft for supporting arms 99. 

101 = short shaft for supporting arms 99 when they arc swung back. 

102 = protecting covers. 

103 brackets for aivers 102. 

104 = under-rubber against delivery roller X. 

105 = lever for rubber 104. 

106 = stud for lever 105. 

107 = brackets for lever 105 and stud 106. 

108 = weighted end of lever 105. 

109 = safety handrail. 

110 =s brackets for supporting handrail 109. 

HI = protection cages. 

112 = centre bar for protection cages. 

113= brackets for cages ni. 

114 = bearings for strippers and workers. 

114*= adjustment for strippers and workers. 

115 = bracket on frame for supporting set-on handle. 

116 sliding bracket on 115. 

11 7 = belt fork. 

118 — shaft for rack pinion 119. 

119 = rack pinion of 16 teeth. 

120 = handwheel for moving belt fork. 

121 = bracket for supporting shell 2. 

122 — nut for adjusting shell 2 to cylinder T. 

123 = bracket for fixing nut 122 and shell 2. 

124 = bolts or studs and nuts for adjusting and fixing feed roller H. 

125 = studs and nuts for adjusting shrouding. 

126 =» bolts and nutsior rails and frames. 
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127 = radial line for finding tangent circle. . 

128 = tangent on sUve to radial line 127. 

129 — angle, of pins p and line to fix r.idins for the tangent circle. 

130 = tangent circle for pins of cylinder T 

If! = I. M workers I'l and 

1,32 = ,, ., strippers V* and \'*. 

133 “ tapped eyebolt for holding .idjiistment stud ti^f of worker firmly 

to ring 29‘. 

133'— untapped socket for holding ailjustment bolt 114^ of worker firmly 
to ring 29b 

134 ” nut for fixing adjustment bolt 114^ to ring 29*. 

135 — tapped socket of stripjior bo..irer 114. 

13O — semi-circular bearers for stripjicr adjustment stud iijb 

137 — projections on bearers 130 to fit into corresponding slots in ring 

29 *. 

138 = projecting part from frame 29 for Ixilt 139. 

139 — Ixilt and nuts for adjusting socket 114. 

140 ~ slot 111 bearer 114. 

141 — bolts and nuts for fixing bearing 114 to ring 29*. 

142 = oil for cylinder shaft 4. 

143 = drip cup. 

144 = bolt for holding doffer bearer 78 firmly. 

145 = set-screws for fixing block 82. 


References to other machines will be made, so that the above- 
mentioned letters and figures will, as far as the chief parts are con¬ 
cerned, apply in all cases. 

Fig. 72 shows clearly that several of the rollers arc provided 
with teeth or pins, the function of which will be explained shortly. 
The corresponding rollers in Figs. 73 to 75 are also covered with a 
similar set of pins. The pins are fixed into their respective staves, 
and each pin in any given type of stave, and for any particular 
type of roller or cylinder, is set at a definite angle to the tangent 
of the circle at its poiht of emergence from the upper surface of the 
stave. The pins in the various kinds of rollers arc naturally made 
of those dimensions which are considered most suitable for the work 
which they have to perform. 

Fig. 76 shows about 14 in. of five different staves taken from 
the machine illustrated in Figs. 73 to 73. Each stave is approxim¬ 
ately 23I in. long, and in the machine three of them are placed 
end to end so as to extend from side to side of the cylinder and 
rollers; this distance is usually 6 ft. They are fixed to the under 
cover by stout screws, and one pin or more is missed at this point, 
as illustrated in Fig. 76. (JVhen these staves arc arranged round 
and fixed to the rollers as exemplified in Fig. 72, the roller is said 
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to be covered or clothed, and the complete arrangement of the 
staves is consequently termed the “covering”; it is also often 
termed the “card clothing.”'] 

The pins for the same purpose vary slightly in different nfachines, 


Cylinder., 



Workt r. 


1 


j_L.i 1 I 1 » J I 1 1 I I I i 


,n 




|v. 


Doffer . 

iei'-.’ 


i 


Fig. 76. 


but the general characteristics are very similar, as will be gathered 
from I'lg. 77, which shows two complete sets, numbered i to 6 and 
7 to 12, for breaker cards; the two sets in Fig. 78, numbered 13 
to 26, arc typical of staves which are used for finisher cards, and 
these latter staves will be referred to when this type of card is dis¬ 
cussed. It will be seen that the pins in staves 7, 8, 9, 10, and 12 
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i 


I 



Fig. 77. 
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are strengthened by iron plates, and these plates are lixed to the 
wocxlen staves by screws. 

St.ivcs I, 7, i n and 20 .ire for cyhmlers 
.. 2. 8, and 21 alc for feeders 

[, <), 10, 15, in. 22. and 21 .ire for workers. 

.. 5, II. 17, iB. 2(, .ind 2S .ire for stnpiieis 

(>. 12. I'l. and 20 are for doliers. 

Skive 14 IS for a feed stripjicr. 

The ])ins are distributed in different ways over the sin faces of 
the staves, and the method of disfnbution is designafed the pitch 
of the pins. This pitch is usually given 111 teiins of the distance 
between two successive inns in two diiections ^vertically and 
hori 7 ,ontally. 

There may be, and are, staves with different pitches of pins 
used on similar or ideiifical machines by the same maker, according 
to the class of material to be worked, or according to the iileas 
of different managers. One scheme of covering for fhe card illus¬ 
trated in Tigs. 73 to 75 is desciibed below ; 


Xaino o( Roller. 

ITti!) of ITris. 

\\ ire G.iui{c 

N umber. 

1 otdl I eiiKlb 
of I’m. 

’\|)|iroxmiAto 
AiiKlc'IVlwcni 
I’m dinl 1 diluent 
to Cirtlo. 


III. III. 


Iti 

Deg. 

Cylinder . 

U X 

12 

1 

71 

Feeder 


12 

U 

52 

Workers . 

.'d .< a 

12 


41 

Strippers . 

I'd Id 

12 


43 

Doffer 

i S 

14 

li 

40 


Following this scheme of covering we siipidy a fable with several 
other particulars, amongst which will be found the surface speeds 
of what wc have taken to be the approximate working diameter 
of the various rollers. The mcthod_of calculating these surface 
speeds will follow in the first'group of calculations. In the 
following table we take the various rollers as they appear in 
Fig. 72, commencing with the cylinder, and then working round 
clock-wise from the nght-hand side. 
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£ 

- 

^ . 


; "o £ 

' t 0 

6 . 
i_ I* 

o£ 

4 i i. 

c «I 

S.S 

Name of Roller 

1 I i 

II 


0 ) d 

= s 

t/'S— c 



rt 

a 

2-2 ■ 

; 





\ 



C 




In. 

111 . 

III. 

In.* 



Cylinder T . 

|S 

I'd 


i5.ru 

190-00 

2(5<)'IO 

Feed roller II 

8 

oi 


I'MM 

A'A} 

11-31 

ist Stri];per V* 

12 

I u 

Hi 

.42-11 

13 00 

470-00 

ist Worker IJ‘ 

71 

H 

ol 


12-97 

32*26 

2ikI Stripper V- 

12 

I U 

Mi 

M'ti 

n 

470-00 

2nd Worker 1 - 

7» 

> I 


■it 

2'1'Ss 

12-97 

32-26 

Doller 


Mi 



66-91 

Drawing' roller 

A 




120-00 

132-64 

Dcliveiy roller 

, ll 

A 


• - 


I2«> l)(> 

110*93 

Feed sheet roller 

tl 

over 

sheets 



8 80 

10*44 




Tlif last two columns show conclusively that there is a great 
difference between the speeds of the various rollers, and an even 
greater difference between the surface speeds. The relatu’e sur¬ 
face speeds of the various rolleis are very important, but before 
discussing their effect on the carding ojrcration we projxise to 
introduce the chief calculations which arc necessary for obtaining 
the jiroper relation between the raw material and the sliver. 






CHAPTER Vni 


CAl CULAIION'S H)R. “ LAWSON ” IIRLAKHR CARD. DISCUSSION ON 
CARDINC 

For the benefit of those who are not very familiar with the 
functions wliich the various wheels ])lay in a tram of f;'''ir, we 
have prepared the model tiAin of wheels illustr.ited m lug. 79. 




d 


Fig. 79. 

The part played by these six wheels is^ identical with that jilaycd 
by the six wheels in Fig. 74 and marked J, 41, K, H, T, and M. 
With the exception of wheel J, however, the number of teeth in 
the corresponding wheels in Fig. 79 is slightly different. We shall 
consider the wheels in Fig. 79 solely for demonstration purposes, 
although the use of the similarly placed wheels of identical signifi¬ 
cation in Fig. 74 will be quite clear. 
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The first train of wheels in Fig. 79 involves J, No. 41, K, and B, 
and of these No. 41 and K act solely as intermediate wheels—that 
is, they convey or transmit the motion from driving wheel J to 
driven wheel B, and also cause the latter to rotate in the proper 
direction, but without altering the circumferential speed of the 
wheels. 

When one or any odd number of intermediate wheels are used, 
the driving and driven wheels rotate in the same direction, but 
when two or any even number of intermediate wheels are used, 
the driving and driven wheels rotate in opposite directions. Hence 
wheels J and If in Fig. 79 rotate in opposite directions. If, there¬ 
fore, wheel J makes 99 revs, per min. counter-clockwise, wheel B 
will make— 


99 X 


48 

70 


6 y'\l rc\ s. per min. clockwise. 


It will be clear that the diive from wheel J to wheel B is quite 
independent of the pinion I. of 48 teeth, although both K and L 
are on the same stud, and work in unison as far as angular motion 
is concerned. Pinion L may be slipped off the stud if desired, 
and the motion would still be transferred from J to B as usual. 
It is equally clear that both wheel K and pinion I, arc re()uired 
to drive tin' wheel M. In this case wheel K and ])inion L are termed 
a compound, and they change the speed of subsequent wheels. 
One complete revolution of wheel K, and, naturally, one complete 
revolution of pinion L, will operate only 48 teeth of wheel M, simply 
because it is pinion L which drives wheel M, And in a similar 
manner, one recolution of wheid J will operate only 48 teeth of 
wheel K. In other words, it takes three revolutions of J to make 
one, revolution of K, and three revolutions of K, and also of L, 
to make one revolution of M. Hence the sliced of wheel M with 
respect to the speed of wheel J, which we hare assumed to be 
■99 revs, per min., will be-^ 


99 X 


48 X ii 

144 144 


II revs, per min. 


This reduction in speed, or the converse, is the sole purpose of 
all compound wheels, but in the case under consideration it is 
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evident that wheel K is simply an intermediate wheel for one train 
of wheels, J to B; while with pinion L it forms a compound for 
another train of wheels, J to M, h'or the purpose of ascertaining 
the direction of motion only, the comiiound may he considered 
as one wheel, and then an even number between the driving wheel | 
and the driven wheel M changes the directum of motion as in the 



Fig. 80. 


case of ordinary intermediate wheels, while an odd number between 
J and M would result in both J and M rotating in the same direction. 

There are several trains of gear illustrated in Figs. 73 to 75, 
and the above description of the principles involved will probably 
be of assistance immediately in connection with the large number 
of wheels used. 

i From the time that the jute fibre is fed on to the feed sheet 
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in Figs. 71 and 72 to the time that it emerges from the drawing 
rollers in Fig, 80, and ultimately from the delivery rollers into the 
sliver can, the material has undergone a remarkable change in 
character and in appearance; it has, indeed, been converted from 
a more or less uneven group of thick stricks, first into a very fine 
film or fleece of material shown emerging from between the drawing 
rollers in the upper part of Fig. 80, and then into a much narrower 
but thicker group of fibres, termed a sliver, also illustrated in the 
same figure between the delivery rollers and the shver can. 

The width of the very fine film near the drawing rollers is quite 
as wide as the width occujiied by the stricks on the feed sheet in 
I''ig. 71, and hence, there has been a decided attenuation of the 
material between the feed roller H and the drawing roller A, Fig. 74. 
This reduction in the thickness of the material is, of eouise, neces¬ 
sary, and the elongation thu.s effected between the feed roller and 
the drawing roller is invariably distinguished by the technical word 
“ draft.” The draft vanes according to the recpiirements of the 
shver for specific purposes. 

The formula for all calculations regarding this branch is repre¬ 
sented in a general form as under, where tlic letters refer to the 
wheels in Fig. 74. For the sake of reference we jiurpose numbering 
each equation, 

/ \ AC Is fr , 1 

(i) B ^ U ^ F H "" ^ 


And since F is the change pinion (sec list of parts, p. 131), it 
follows that— 


(2) 


' A X C X E X C 
B X O X H 


draft X F. 


If for our particular numerical e.xample we introduce the values 
of the wheels and rollers represented by the above letters in Fig. 74, 
we have— 


( 3 ) 


4 in. 72 120 120 

X X -5- X 

72 18 28 9 75 


= the draft 


= 1172. 


From this numerical example it is evident that with these 
particular values of wheels and rollers one may obtain what is termed 
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a “ constant ” or a constant number. This number can then bo 
used for the purpose of obtaimnf< <)uickly the numlicr of tei'th in 
a change pinion F for a given draft, or to lind the draft which 
would result from the use of any size of change pinion F. In other 
words, the product of the change pinion and the draft is equivalent 
to the constant number as indicated m the algebraical e.xamplo 
marked (2). F'rom the actual numbers involved we have — 


( 4 ) 


4 X 72 X 120 X 120 
72 X iti X 975 


— 528'2, say 32S 


Hence — 
(. 5 ) 


and 


K>) 


— the constant number for this machine. 

(Constant number , , 

... . ,, -s draft; 

t hange [iiiuon L 

Constant number , . . 

" iir .f. ' = change pillion 1-. 


The draft may also be obtained as followsDuring the time 
that the machine is in motion an average length of stricks, jiracti- 
cally as wide as the feed sheet, jiasses into the machine every 
minute, and an average length of a veiy thin him or fleece emerges 
per minute from the drawing rollers. Now, it is quite evident 
that if the total weight of stiii.ks which passes into the machine 
per minute is not equivalent to the total weight of the thin lleccc 
which leaves the drawing rollers per minute, minus the, small 
amount of waste and foreign matter which drops out in the process, 
the material would either collect soiiK'when' in the card or else 
the card would ultimately get empty. Neither of these conditions 
happens, for it is well known that a continuous sheet of fleece and 
of sliver is delivered when the card is in good working order. There¬ 
fore, from the great difference m the thickness of the material at 
the feed and drawing rollers respectively, it is evident that the 
surface speed of the thin fleece must be greater than that of the 
stricks, and hence the draft may be obtained by dividing the speed 
of one by the speed of the other as under 

Surface speed of drawing roller A ^ . 

Surface speed of feed roller H 


PART I. 


L 
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Revs, of A X dia. of A x 3 'i 4 i 6 _ , , 

Revs, of H X dia. of H X 3 'i 4 i 6 * 

It will be shown immediately that the revolutions per minute 
of A and H are I26'66 and 4'43 respectively, and since w or 3’i4i6 
cancels out, wc have— 


( 9 ) 


126-66 X 4 
T 43 X 975 


11-72, as in (3) 


The revolutions jier minute of rollers A and H by calculation 
arc obtained as under.— 

(10) Revs, of cylinder T X ^ — revs, of drawing roller A; 
and -- 


(ll) Revs, of T X X 1 ! X jl 

C la 


revs, of feed roller H. 


The usual speeds for the main cylinder T arc from 175 to 200 
revs, per mm. If, tlu-ri-fore, we take a good average speed of 
igo revs, per min., we have - 


{12) 190 X 

and— 

{13) 190 X 
Hence— 


48 

72 


48 

72 


= —126-6 revs, per min. of drawing roller 

X X ~ = 4’43 revs, per min. of feed roller H. 

120 120 ^ * 


{14) 


126-66 X 4 X 3-1416 

d'-wXgXXxX'idX) 


11-72, as in (9) 


(Compare abor e with table of speeds on p. 140). 

There are thus two different ways of finding the draft apart 
from the method of using the constant number as shown in (5). 
The latter method is, however, much the quicker way, and this, 
or the full calculation represented by the equation (i), or the 
equivalent numerical calculation as in (3), but with the proper 
change pinion included instead of the pinion of 28 teeth, should 
be used in preference to that formula which involves the surface 
speeds. 

We might now with advantage show the calculations with 
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Tcfcrence to the wheels and pulleys used for driving the workers 
U* and U^, and the strippers V* and V^, as well as those for the 
doffing roller S* and the delivery roller X. 

Taking first the drive to the 2nd worker U“-, we have— 

(15) Revs. T ^ ^ ^ ~ revs. ]ier min. of second worker ; 

•that is— 

(lO) 190 X ^ X 

150 150 

. Again— 

, , 48 L 

17) 190 X - X — 

150 >50 

Hence wc have— 

(18) I90_X_^ j __ worker, 

150 X 150 

(19) o'4o5 L =: revs, of 2nd worker, where 0-405 is 

a constant. 

Thus, if it is desired to find the number of teeth in a cliangi' pinion 
L to produce a certain number of revolutions per minute of tlie 
second worker, we have,— 

, , Revs, of 2nd worker , ■ • 7 1 

(20) -m405— '*' required. 

The strippers and are driven direct from the pulley N 
(marked in Figs. 73 and 75) on the main cylinder shaft 4. The 
stripper belt passes from pulley N to pulleys O on the shafts 8 and 
II of the strippers V* and V^. The bdt is tensioned to impart the 
necessary amount of grip by means of the tension pulley T?. 

(21) Revs, of cylinder T x q = revs, per min. of strippers; 

that is— 

(22) 190 x = 133 revs, per min. of each stripper V* and V*. 

The equation for the doffing roller S* is obtained from the revolu- ■ 
tions per minute of the drawing roller A, sec (12), and one set of 
compound wheels on the belt side of the machine (see Fig. 73). 


-= 12-97 revs, per min. 


- revs of 211(1 w-orker. 
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(23) Revs, of A X 
Hcncc— 



R 

S 


= revs, per min. of doffing roller S*. 


(24) 


126-66 X X 
48 


2,-i 

96 


16-49 revs, per min. of S*. 


The wheel No. 65 of 72 teeth on the shaft 18 of the delivery, 
roller X is driven, as will be seen in Fig. 74, from the wheel K of 
the compound K and L; preferably it may be considered as being 
driven from wheel 15 of 72 teeth on the shaft 13 of drawing roller A, 
by the following three intermediate wheels : -K of 150 teeth ; No. 
61 of 72 tc( 4 h ; and No. 63 of 72 teeth. The tliree iiitermcdiate 
wheels will thus cause the delivery roller X to rotate in the same 
direction as the drawing roller A, but tlu-y do not alter the speed. 
Moreover, since the wheels B and No. 65 contain the same number 
of teeth, it follows that the drawing and delivery rollers will make 
precisely the same number of revolutions per minute, that is— 


(25) 126-66 X ^2 ~ 126-66 revs, per min. of delivery roller X. 

The Sliced of the slii'or at the di-livcry roller X is, however, 
greater than the speed of the thin lleece at the drawing roller A, 
because the delivery roller has a greater diameter than that of the 
drawing roller. .ThqTncreased speed of the sliver over that of the 
thin lleece is termed the “lead” or the “uptake.” Hence the , 
ratio of the “ lead ” is proportional to the diameters of the rollers. \ 


(26) 

(27) 


Diameter of delivery roller X 


Diameter of dri^wing roller A 

.-. or ^7 = the lead 

4 16 


the lead. 


-^i. e., the delivery roller travels (jiiickcr than the drawing 
roller. 

To maintain a cylinder speed of igo revs, per min. as chosen in 
(12), with fast and loose pulleys Y and of 24 in. diameter, and 
with the mill shaft revolving at 180 revs, per min., we should 
have— 


(28) 24 in. X = 25J in. drum, 

neglecting the thickness and slipping of the belt. 
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Within recent years there has been a marked tendency to 
increase the speed of the mill shaft and to use larger pulleys than 
those mentioned. 

Let us now examine more closely and in detail the operations 
which are conducted during this very important process of reducing 
the thick and uneven stricks of raw jute into the initial ribbon 
form or sliver. And we might state at once that there are two 
distinct methods employed with regard to the working of the card 
to produce a given weight of material in the form of a sliver 

1. The “ clock ” or “ dollop” system, in which a delinit(' weight 

of stricks of jute is fed on to the feed sheet l, I'lgs. 71 
to 75, while the hand k of the clock makes one complete 
revolution. 

2. The ” lap” or ” ball” system, in which the stricks of jute 

are laid on the feed sheet I 111 the usual manner, but 
without having been previously weighed. The resulting 
slivers are, however, then made up into a ball or lap, 
and these balls or la|)s are made a certain length, usually 
100 yds., on a S]iecial machine termed a balling or l,i)i 
machine. 

Both methods 'are eniiiloyed for the same ])urpos(' t. c., to 
prepare the material for the rmisher card. 1 he second method of 
preparation will, however, be left o\er until a complete descriiition 
of the card and its working under the first system has been dis¬ 
cussed, and the necessary calculations referring to the w'eight of 
the sliver have been made. 

A reference to the table of speeds of the various rollers will 
show that the surface speed of the feed roller H is very slow, and 
hence the stricks of jute move slowly up, and at the same speed 
as, the feed sheet i. The feed sheet roller 45 is driven from the 
wheel G on the end of the feed roller H; hence - 


(29) Revs, of H X = revs, per min. of feed sheet roller 35; 
that is— 


{30) 


4'43 X 


_ = 8'86 revs, per min. of roller 35. 

33 
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The feed sheet roller 35 is 4 in. diameter, and the feed sheet 
itself is approximately J in. thick; therefore the outer diameter 
of the sheet is 4 + J + J = 4I in., while the surface speed of the 
outside layers of the sheet is— 


(31) 


8'86 revs, x 4'5 in. x 3~l4i6 
12 in. per foot 


io’44 ft. per min. 


This is slightly under the surface speed of the'feed roller H, and 
the difference between the two, neglecting the slight increase of 
surface speed due to the thickness of the stricks at the point where 
the stricks dip into the shell, is termed the “lead” of the feed 
roller. 'I'his slight lead prevents the stricks from collecting near 
the shell, and it will be evident that the ratio of the lead, neglecting 
the thickness of the fibre, is— 


(32) ~ appro.xiniately ^ = the lead. 

The hand I of the clock k is also driven from the shaft 22 of 
the feed roller H. Thus— 


(33) Revs, of n X X ~ -= speed of hand 1 . 

2 3Q 

( 34 ) .•• 4-43 X ^4 X — o ’24 rev. per min. of clock hand. 

Consequently, for one revolution of the clock hand I we have—■ 


{35) = i 8‘46 revs, of feed roller H. 

The clock, however, has no relation to time, but is introduced 
merely to indicate that in one complete revolution of the hand a 
certain length of stricks has passed up the feed sheet i. Hence, 
since time is unimportant in this case, it is usual to find how many 
revolutions the feed roller makes for one revolution of the hand 
of the clock. Thus— 


(36) 

that is— 

( 37 ) 


pf ^ 

I rev. of clock X X = revs, of feed roller H: 
e c 


60 24 o ^ 

r X - X ;^ = 18-46 revs, as m (35). 
oy ^ 



CALCULATIONS FOR ‘ LAWSON ’ BREAKER CARD 


I5t 


What is technically known as the “clock length” is therefore 
the length of stricks which passes np the feed sheet while file feed 
roller makes l8'46 revolutions. Hence we have— 


(38) 


18-46 revs. X 9-75 X 3-1416 
36 in. per yard. 


15-71 yds. 


The clock length varies in dilferent makers’ machines, but it 
is usually confined between the limits of 12 yds. and 16 yds. 

The stricks move, then, as \ie have said, slowly with the feed 
sheet I, and between the shell 2 and the ])ins of the feed roller H 
until they reach the point 5, l-'ig. 72. The ends of the slowly 
moving stricks are here brought into contact with the lapidly 
moving pins 3 of the main cylinder 1, the surfai-e speed of which 
is more than 200 times that of the pins of the feed roller H. 

Now, one might imagine that at least one of three things may 
happen to that part of the strick which is in contact with the pins 
of the main cylinder T, 

1. It may be broken off into short lengths by virtue of its 

coming suddenly into contact with pins winch are revolv¬ 
ing so much more tpiickly than those of the feed roller. 

2. It may be able to hold together, or partially so, in siiite of 

the severe action of the pins 3, in which case a certain 
amount of carding or combing would result. 

3. The short fibres winch adhere to each other, and thus form 

the strick, may be split off the sides of the strick in groups 
by the action of the pins 3. 

It is difficult, and perhaps impossible, with the information at 
our command, to state precisely the exact action which takes place; 
but it is probably a joint action of conditions Nos. 2 and 3, and 
this is perhaps confirmed by a photo which we have taken of the 
stricks in the card at this stage. This photograph is reproduced 
in Fig. 81, and, in order to obtain it, the cover between the feed 
roller H, Fig. 72, and the ist stripper V‘, was removed, the sides 
39 of the feed table and the lower roller 36 raised, and the exposure 
made -with the camera under the raised table. The stricks are 
plainly seen in this view, and portions of the combed and broken 
fibres are seen as becoming disengaged from the stricks, while all 
the stricks emphasise the fact that they have undergone a certain 
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degree of combing. In addition to this, the illustration shows 
clearly that each and every long piece of jute is broken down com¬ 
pletely at the point wherfc the boxing 94 of the cylinder joins that 
of the 1st stripper. Fig. 72. As a matter of fact, this is exactly 
what should happen in practice, because if the long reeds or stricks 
of jute could remain intact until they reach the pins of the ist 
stripper V\ they would be [nillcd right into the card by the joint 
action of the jiins of the cylinder and stripper, as both sets are 



Fig. Si. 

moving in the same direction as the fibre is moving. This happens 
occasionally in a W'orking card w'hen the jiarts involved get out of 
adj ustinent. 

Since the stricks arc still intact with the excejition of the small 
sections which have been dislodged, the supposition that the stricks 
might be broken, as mentioned in condition No. i, may be con¬ 
sidered as being impracticable and impossible. 

If the reader refers to F'igs. 8, 9, and ii, he will probably be 
convinced that the short fibres may, under certain conditions, 
be separated from their neighbours. As a matter of fact, the two 
fibres in Fig. ii are already partially separated at both ends. And, 
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moreover, this particular kind of separation keeps intact the points 
of the fibres, and hence the splitting is done without injury to 
the material. Any other method of shortening the fibres.would 
leave what are known as square or blunt ends instead of the fine- 
pointed ones. It will naturally be understood that we are not 
trying to create an impression that the fibres arc split off in the 
card in such exceedingly short lengths as those illustrated in big ii, 
but that we wish 'to convey the idea that the lengths which are 
separated consist of a large number of such short ultimate fibres 
in cohesion, but with the extreme ends 111 each group pointed as 
suggested. 

The photographical reproduction in Fig. 81 of comparatively 
long lengths of combed or carded stricks, and the obvious iiossibility 
of splitting up the fibres as exemplified in I'lg. 11, lead us to conclude 
that conditions Nos. 2 and 3 are fulfilled. 

Although the pins j of the cv'hnder T move m fixed vertical 
planes according to the dis|)osition or pitch of the pins, the, stricks 
of jute themsi'lc'cs are capable of moving a little to both sales of 
their normal viu'tical planes on account of being tlistiirbed by tlu' 
pins of the cylinder. It is therefore possible for each vertical set 
of pins in the cylinder to come into contact with ditferent parts of 
the same strick, and thus be able to nunoce part of the short fibres 
01 to split them off into lengths as indicated. And it must be 
remembered that this action can take jilace as long as the strick 
or part of it remains intact, and its forward movement is retarded 
by the grip of the shell 2 and the pins of the feed roller H. In all 
cases the stricks must b(‘ split uj) or broken down before their 
lower ends reach the ist stripper Fig. 72, and, as explained m 
connection with, and shown, m Fig. 81. The degree of carding 
between the feed roller Ff, the shell 2, and the cylinder T, up to 
the point shown near the ist stripper in Fig. 81, is largely influenced 
by the setting of the shell 2, and the position of the latter is in turn 
influenced by the quality of the fibre under treatment. 

If the whole of each strick could be split up satisfactorily as 
indicated, each piece of fibre would retain the natural pointed 
ends, and the various pieces of fibre would then join with each 
other in the subsequent operations in the most perfect manner, 
for the pointed ends would be more easily and more neatly embedded 
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in, or laid on, the neighbouring pieces, than would be possible if 
their ends were square or blunt. It cannot be expected, however, 
that such a perfect separation can be effected at one place or 
point—at any rate with the machinery at present installed. 

As the partially split and combed strick moves slowly down 
between the pins 3 of the cylinder T and the boxing 94, the length 
of every uncut or unsplit part of the strick which is exposed to the 
action of the pins is gradually being increased. .So long as the fibre 
can resist, without breaking, the splitting and combing action of 
the pins of the cylinder, there will be a certain amount of fibres 
separated by the action of carding; but it is clear that as the length 
exposed increases, there is an increasing tendency for each remaining 
piece of fibre to break down under the stress, for a long fibre is 
always much more easily broken than is a .short one. When this 
limit or breaking point of any fibre is reached, the fibre obviously 
breaks, and is carried away with, and at the same speed as, the 
pins 3 of the cylinder T. 

If this theory, based upon practical experience, is correct, it 
would appear that the distance between the feed roller H and the 
lower part of the boxing 94 near the ist stripper V*, in Fig. 72, 
should be regulated to some extent by the strength of the fibres; 
in other words, the distance could be greater for strong fibres than 
for weak ones. On the other hand, it is impossible, except with 
great and probably impracticable alterations, to arrange the rollers 
for an adjustable length between the two points. 

A great diversity of opinion prevails with regard to this length, 
and hence it is an open question as to whether the correct distance 
obtains in any machine. Much more research work in this direc¬ 
tion is necessary before any definite scheme could be suggested 
with regard to its advantages over the various existing lengths. 
I'ortunatcly, as has already been mentioned, the degree of carding 
between these points can be altered by the adjustment of the 
shell 2 with respect to its distance from the pins of the cylinder T. 

It would probably be necessary to reconstruct the whole system 
of jute-prepiaring machinery if the ideal operation could be per¬ 
formed at one point. We have, however, suggested that a certain 
quantity of the fibres is broken, and it is due to this fact that two or 
more pairs of workers and strippers are introduced into every card. 
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If all these short groups of fibres could bo split off in uniform 
and suitable lengths between the feed roller H and the lx>ttoin 
part of the boxing, there would be little or no cutting for the 
workers and strippers; the groups of fibres would be of such a 
suitable length and diameter that the present arrangement of rollers 
and pins would be incapable of holding them for further treatment. 

All the separated or broken lengths, both long and short, arc 
carried forward by 'the pins of the cylinder T past the pins of the 
1st stripper V*, but it is essential that the larger and longer pieces 
should be arrested to effect a further splitting action. These 
fibres arc arrested by the pins of the ist worker U*, and held by 
them, or, rather, the movement of the fibres is ret.irded by the 
pins, in order that they may be fuitlicr combed and sjilit by the 
rapidly moving pins of the cyliiuler T. 

The degree or extent of carding is influenced largely by the 
speeds of the cylinder and worker, and by the distance between 
them, and the carding is made possible by the particular manner 
in which the pins of the two rollers are placed with respect to each 
other. The adjustment between the points of tlu' pins of any 
pair of rollers is termed the " setting” or the ” gauging.” 

We must examine the pins in the various rollers m order to 
have a clear undersfanding of the actions which take place between 
them. In the first place it should be noted that the pins of the 
worker U oppose, or point m the opposite direction to, those of the 
cylinder T at the point where the two sets of pins meet. When 
the pins point in the direction of rotation of their respective rollers, 
or in that direction in which the fibre is moving, as in the cylinder T, 
they arc said to be " pointing forwards ” ; whereas when the pins 
point in the opposite direction to that of the motion, as in the 
worker, they arc said to be " pointing backwards,” Thus, taking 
the rollers as they appear in TTg. 72, in "which the direction of 
motion is shown by the various arrows, we see that— 

The pins of feed roller H point backwards. 

,, cylinder T point forwards. 

,, ist stripper j>oint forwards, 

ist worker point backwards. 

,, ,, 2nd stripper V* point forwards. 

,, .. 2nd worWr U* point backwards. 

,, doffer point backwards. 
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Both types are absolutely essential for the work, but whenever 
it is necessary to retain the fibres, as it were-or, rather, to retard 
their speed -the pins in the roller are pointing backwards, or 
opposite to the direction of motion of the fibre. Thus, the backward¬ 
pointing ])ins in the feed roller H, in conjunction with the close 
proximity of the shell 2, limit the s|)eed of the stricks to that of the 
surface speed of the pins of the feed roller 11, no matter how quickly 
the pins of till' cylinder T are moving. It is obvious that, in addition 
to the function played above, the direction of the pins will also 
facilitate the removal of the fibre by the pins of the proper 
roller. 

Now let us retiiiTi to those comparatively long or large groups 
of fibres which have bi'eii combed off, or broken from, the stneks, 
and have been earned partially round by the pins of the cylinder T. 
It IS absolutely essential that these long or large groups should 
be fin tiler split or broken, 'file laiis of the ist stripper V, being 
forward set, will allow these groups to ])ass foiwards; but the pins 
of the 1st worker 1'', being backward set, c.itch the longer ami 
larger groups and retard their spi-ed as already stated. 

'flic worker revoK’es \'erv slowh', see table on p. 140, and 
its surface s])eed is also exceedmglv slow relative to the surface 
speed of the cylinder, heme tlu‘ abo\ e paiticular groups aie 
not only ]irevente<l from moving rapidly, whieh gncs time for 
combing and splitting, but in e.ich unit of time a fresh portion 
of each length is brought 111 contact with the pins. Part of 
the carded fibre will remain on the worker, and will be carried 
slowly and gradually round by it to the ])oint 7, Pig. 72, where it 
comes into contact with the forwaid set ]>ins of the ist strip])er \’'. 
The comparatively high surface speed of the stripper enables its 
pins to remove the fibres from the jiins of the worker in the form 
of a very thin layer. 'A quantity of dirt and dust drops out at 
this stage, and the jiartially combed and cleaned sheet of fibres 
is carried round into the pins of the cylinder, thus completing 
the work of the first jiair of rollers. The fibre is then carried for¬ 
ward by the cylinder to the second pair of rollers—worker and 
stripper 

It is the relative surface speeds of the cylinder and worker 
which determine the degree of splitting or carding which takes 
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place while the fibre is in eont.iet with both. ('onse(|ueiitlv, the 
slower the surface speed of tin' woiker, the longei will (Meh jjjroup 
reiiiani in contact with the two rollers; hence, to increase the 
eardiiii; action at this point it is necessuv to lediiee tlie speecl of 
the worker, and, eonversc-ly, to deeie.ise tlie eardinip action it is 
essential to increase the speed of the worker. 



Fig. 82. 


There still remains a certain (piantity of fibres which reiinire 
further treatment when they reach the 2nd worker, 'fins and the 
2nd stripper perform identical operations to those of tlie ist worker 
and 1st stripper, so that by the time the fibres esra])e the gri|i of 
the second pair of rollers, they are comparatively shoit, and the 
material may be said to have been split up or broken down into 
tow, or short fibres. A comparatively thin and level sheet or 
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Both types are absolutely essential for the work, but whenever 
it is necessary to retain the fibres, as it were-or, rather, to retard 
their speed -the pins in the roller are pointing backwards, or 
opposite to the direction of motion of the fibre. Thus, the backward¬ 
pointing ])ins in the feed roller H, in conjunction with the close 
proximity of the shell 2, limit the s|)eed of the stricks to that of the 
surface speed of the pins of the feed roller 11, no matter how quickly 
the pins of till' cylinder T are moving. It is obvious that, in addition 
to the function played above, the direction of the pins will also 
facilitate the removal of the fibre by the pins of the proper 
roller. 

Now let us retiiiTi to those comparatively long or large groups 
of fibres which have bi'eii combed off, or broken from, the stneks, 
and have been earned partially round by the pins of the cylinder T. 
It IS absolutely essential that these long or large groups should 
be fin tiler split or broken, 'file laiis of the ist stripper V, being 
forward set, will allow these groups to ])ass foiwards; but the pins 
of the 1st worker 1'', being backward set, c.itch the longer ami 
larger groups and retard their spi-ed as already stated. 

'flic worker revoK’es \'erv slowh', see table on p. 140, and 
its surface s])eed is also exceedmglv slow relative to the surface 
speed of the cylinder, heme tlu‘ abo\ e paiticular groups aie 
not only ]irevente<l from moving rapidly, whieh gncs time for 
combing and splitting, but in e.ich unit of time a fresh portion 
of each length is brought 111 contact with the pins. Part of 
the carded fibre will remain on the worker, and will be carried 
slowly and gradually round by it to the ])oint 7, Pig. 72, where it 
comes into contact with the forwaid set ]>ins of the ist strip])er \’'. 
The comparatively high surface speed of the stripper enables its 
pins to remove the fibres from the jiins of the worker in the form 
of a very thin layer. 'A quantity of dirt and dust drops out at 
this stage, and the jiartially combed and cleaned sheet of fibres 
is carried round into the pins of the cylinder, thus completing 
the work of the first jiair of rollers. The fibre is then carried for¬ 
ward by the cylinder to the second pair of rollers—worker and 
stripper 

It is the relative surface speeds of the cylinder and worker 
which determine the degree of splitting or carding which takes 
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When the sheet of carded material reaches the doffing roller S', 
part of this sheet is removed from the cylinder by the pins of the 
doffer S*. This action is illustrated in Fig. 8;, which was jihoto- 
graphed with the camera above the machine. It will be seen 
that a small amount of fibre escapes the action of the doffer, and 
this fibre will be carried round again to be recarded if necessary. 
This point will be discussed later 

The sheet of carded fibre is earned round by the dolfer S', and 
removed from it at the point 14, I'lg 72, by the drawing and piessing 
rollers A and A', It then passes down the condnetor 17, seen 
best in Fig. 80, to the delivery and ]iressing lollers X and X*. 
The convergence of the sides of tlie conductor, and the action of 
the delivery and jiressing rollers, cause the thin sheet to assume 
much smaller dimensions, and to emerge from the latter rollers in 
the well-known sliver form to drop ultimately into the sliver can 20. 
The completed and continuous sliver is then ready for the finisher 
card. The rubbers 89, 89', 98, and 104 serve ,t any fibres 

which become detached 111 any way from the sliver or thin film— 
that is, they keep the rollers clean and preveni the fibres from 
lapping on the rollers. 
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GAUGING OR SETTING. ANGLE OF PINS 

It will bo obvious that the various rollers in the card will per¬ 
form their respective functions satisfactorily only when they are 
placed or fixed in the most suitable positions relative to each other. 
To accomplish this important and delicate operation it is necessary, 
first, to make provision in the machine for adjusting the various 
rollers; and second, to be in possession of a set of gauges which 
aids in setting the rollers. 

The gauges sliould be made of flat brass, and their thickness 
numbered according to the standard wire-gauge sizes. A complete 
set would include one of each of the following sizes : | in., ,'5, in., 
{ in., Y'd in., and wire-gauge numbers 6, 7, 8, 9, 10, ll, 12, 14, 16, 
18, and 20. In the full range of the jute trade there is no setting 
which cannot be made if the person in charge possesses such a set 
as the above. 

The various points where the rollers arc set may be followed 
in Figs. 72 to 75; the methods of moving the rollers themselves 
are illustrated in Figs. 84 to 86. The relative positions of the 
rollers obtain in Fig. 72, and the following table shows where the 
adjustments are, and the paiticular gauge to be used in the deter¬ 
mination of the proper distance apart. 


Feed roller H to shell 2 . 

,, ,, cylinder T 

Shell 2 to cylinder T 
i&t stripper V* to cylinder T . 

,, ,, I St worker F* 

1st worker to cylinder T . 
2nd stripper V* to cylinder T 
,, ,, 2nd A\orkcr U- 

2nd worker XJ* to cylinder T . 
Doffer to cylinder T . 
Dra\Mng roller A to dolTer , 
Pressing roller to doffer S' 


No. 20 gauge. 


No 


I'V in. 

No. 14 gauge. 

14 

9 

14 
14 

10 

14 or 15 
No. 10 
i| in 
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Before explaining the methods of adjusting the rollers, we 
illustrate on a large scale in Fig. 84 one worker U^, one stripper V*, 
and part of a cylinder T, together with the method of finding the 
tangent circle from which the angle of the pins is obtained. The 
above rollers and cylinder may, for convenience, be considered as 
belonging to the breaker card m Figs. 73 to 75, and viewed from 



the gearing side m Fig. 74. The angles of the pins in this machine, 
however, arc slightly different from those which we show in Fig. 
84. Slight differences do obtain m practice. 

The radial line 127 is introduced first, and then the tangent 128* 
to this radial line is drawn. In this particular illustration we have 
chosen 72° for the angle of the cylinder pin, and this number of 
degrees has been marked off as shown, and the line 129 continued 
' to fix the radius of the tangent circle 130. The continuation of all 
the pins must form tangents to the circle 130. In precisely the 
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same way the tangent circles 131 and 132, for the angles of the pins 
of the worker and the stripper arc found respectively by 
setting off the angles 35° and 42°. 

The method of adjusting the worker U* and the stripper V* 
(and, of course, also the second pair of rollers and V*) to the 
cylinder T is illustrated in Fig. 85; the points of the pins 3 arc 
indicated in this figure by jiart of a circle, while those of the worker 



and stripper are indicated by complete circles. The adjustment 
stud 114I of the worker U‘ passes through a hole in the ring 29*, 
and then through a tapped eyebolt or socket 133, and similar to 
that illustrated on a larger scale in one of the detached views. 
Tliis socket is bolted to the ring 291, as shown. By slackening the 
nut 134 it is evident that the adjustment stud 114* can be moved 
in or out by means of a key and the squared end of the stud. When 
the pins of the worker are placed in their proper position with* 
respect to tlyjse of the cylinder T—that is, when the No. 9 gauge 






164 


JUTE AND JUTE SPINNING 


may be introduced between the points and to touch both sets— 
the nut 134 is tightened and the roller U* is fixed. 

The adjustment stud 114^ of the stripper passes through 
the tapped socket 135 of bearing 114; it also passes through an 
untapped socket 133^, and when the adjustment stud 114^ is fixed 
in position, it rests on two semi-circular bearings 136 (see also one 
of the detached figures), one on each side of the socket 133^. A 
projection 137 on the base of the bearing 136 enters a corresponding 
slot in the ring 29^, and thus the bearing is kept in position. These 
parts enable the stripper to be adjusted to the cylinder T, but 
the adjustment of the stripper to the worker U* is made by 
means of the sliding bracket 114, the part 138 which projects from 
the frame 29, and the bolt and nuts 139. An enlarged view of this 
section, looking from the centre of the cylinder, is shown in the 
upper detached view. The bolt 139 has a T-head which is held 
as shown in a corresponding slot in the bracket 114. It is evident 
that the bracket 114 can be moved nearer to or farther from the 
worker U^, and thus place the two rollers so that the distance between 
the points of their respective pins will just allow No. 14 gauge to 
pass between them. These adjustments are naturally duplicated 
at the other side of the machine, and similar parts are provided 
for the second pair of rollers. Tw'o slots 140, one only shown, 
in the bearing 114 is provided to allow for this movement; when 
the bearing is in its proper position it is securely fixed by bolts and 
nuts 141. The cylinder shaft is lubricated by small wicks; one 
end of each wick is on the shaft 4, and the other end in the oil 142, 
and a drip-cup 143 of the usual type is provided to prevent any 
waste of oil. 

Fig. 86 illustrates the method of adjusting the doffer to the 
cylinder T, and also the method of adjusting the drawing and 
pressing rollers A and A' to the doffer S*. The blocks, nuts, and 
screws are numbered as in Figs. 73 to 75, and it is clear that the 
doffer S* can be moved into its proper position with regard to the 
cylinder T by adjusting the nuts 80. When the adjustment is 
made so that the distance between the points of the teeth will just 
admit No. 14 gauge or No. 15 gauge, the block 78 is held in the 
proper position by the bolt 144. In a similar manner the block 82, 
which carries the shaft 15 of the drawing roller A, can be adjusted 
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by the nuts 84, until gauge No. ro can be inserted between the pins 
of the doffer and the periphery of the drawing roller, when the 
block 82 is finally held in its proper position by two set-screws 145. 
Slots of sufficient length in the base of the block 82 permit of the 
latter being moved in cither direction. 

The pressing roller A* is adjusted by moving the stud 87 in the 
slot 88 in the upper part of block 82. This adjustment is usually 
made so that the distance between the points of the pins of the 
doffer and the periphery of the pressing roller is about ij in. 
The reason for this distance will bo evident if the reader again 
examines Fig. 83. In this figure the fibres arc shown to be pro¬ 
jecting a considerable distance from the points of the pins of the 
doffing roller. If the pressing roller were placed near to the 
pins of the doffing roller, it would fold over these i>rojccting fibres 
and cause them to lie across each other, and thus prevent them from 
assuming the essential parallel form as they enter between the 
drawing roller A-and the pressing roller A*. 



CHAPTER X 


THE “ FAIUBAIRN ” BREAKER CARD WITH CALCULATIONS 

I WO distinct arniiif^cniciits of the I'diirbairn breaker card as 
made by Messrs. I'airbairn, Leeds, are illustrated m Figs. 87 to ()0; 
I'igs. ,S7 and 88 are res])ectively photographical reproductions of a 
modern and widely adopted card, from which the guards or cages 
were removed m order to obtain clear views of the various wheels, 



Fig. 87. 


jHilleys, and other essential parts. The former view represents 
the driving or pulley side of a left-hand machine, while the latter 
view shows the gear side of a right-hand machine. 

Figs. 89 and 90 are line drawings of the pulley and gear sides 
of a right-hand hiachine fitted with the very latest type of doffing 
roller and the necessary gearing to drive it. These views are also 
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without the cages, with the object o( emphasising the mechanism 
proper. 

Perhaps one of the first things wliiih will rommaiul the atten¬ 
tion of the reader with reganl to Pigs 87 to <)o is llii' high position 
of the feed roller II. It is obviously much liighei than the similar 
roller in the card which is illustrated m Pigs 72 to 73, although 
it is the same height as that ilhistiated 111 Pig. 71 W'e Iwivi- .ilre.idy 
said that opinions-differ amongst e.\|>eils .is to the besi |)ositions 
for the various rollers, and one need li.iidly s.iy th.it all those who 



Fig S« 


have had considerable ex|)enence with the working of brea ker cards 
are quite entitled to their opinion. Some claim that the- most 
natural.position for the fibre to enter the mai lime is that repre¬ 
sented m P'igs. 87 to ()o, for under such conditions the fibre, in virtue 
of gravity, comes quickly into contact with the pins of the cylinder. 
On the other hand, it is claimed by equally e.\])erienced managers 
and foremen that the particular position occupied by the feed 
roller in the other case is quite suitable. In every case the fibre 
is caught by the pins of the cylinder before the natural law of 
gravitation can effect the downward movement of the strick. 

The adoption of a high position for the feed roller may necessitate. 
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in some cases, the use of a platform or large stool as illustrated at 
146, Figs. 87 to 90; but Fig. 71, which represents the feed side of 
a machine in a very modern and successful preparing department 
of a jute mill, shows clearly that the feeding may be done without 
a iilatform, other than a very low one which is utilised for the 
worker’s comfort. When no platform, or a very low one, is used, 
the feed sheet l must naturally be much steeper than it is when 
the lower adjustable rails 40' of the feed table arc supjrorted by 
such a platform as that shown in the present figures. The presence 
or absi'iiee of a platform does not affect the method of feeding, 
and cnicicnt work can be done under both conditions. 

The length of the feed table is usually 6 ft.; in F'ig. 90 the 
rails, etc., arc broken for the sake of keeping the full length of the 
illustration within reasonable limits, but the connecting line 147 
and arrows show where the two parts of the feed sheet would join 
if the table were drawn continuous as it appears in practice. In 
Fig. 89 the feed sheet is drawn straight—that is, without the usual 
sag in the under-part; and the two parts of the feed sheet, if joined, 
would form the proper length. 

It has been considered advisable to introduce into Fig. 90 the 
smallest cylinder change pinion which is usually supplied with this 
machine. This pinion J contains only 20 teeth, while the largest 
of such change pinions for this machine has 60 teeth. The drive 
from the cylinder pinion J to the feed roller H involves the use 
of the following gear ; Pinion J, wheel K, compound C and D, 
compound E and F, and wheel G. The drive from the cylinder T 
to the drawing roller A is by means of the cylinder pinion J, two 
intermediate wheels K* and of 116 teeth each, and wheel B. 
In connection with the breaker card illustrated in Figs. 73, 74 
and 75, the drive to the drawing roller and to the workers is 
through the wheel K ; in the present case the drive to the workers, 
but not to the drawing roller, is through the wheel K ; hence, to 
keep the lettering as similar as possible for both machines, we 
have utilised and for the corresponding wheels which convey 
the motion to the drawing roller A. Whenever precisely similar 
wheels or parts obtain in the two machines, the lettering and 
numbering will correspond with the table of parts on p. 131. 

Not only has the smallest cylinder change pinion J in the usual 
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range been introduced into Fig. qo, but the smallest change pinion F 
has also been used. Thus the pinion F, h'ig. 90, contains only 
20 teeth, while the largest pinion in the usual range has 60 teeth. 
There is thus a wide range of change jiinions to suit the desires 
or the necessities of all. It is very uinisiial, however, to have 
the smallest jiinions J and F 111 one gear as illustrated, although it 
might be adopted in exceptional circumstances Onr pni'iiose in 
introducing them is to show the use and adaptability of the r.adial 
arms for the various changes. 

In F'ig. 88 the cylinder change j>inion J has .(5 tei-lh, and the 
change pinion F' has 22 teeth. In seveial other jiaits the numbers 
of the teeth in the wheels in log. 88 differ from the numbers of 
the teeth in the corresponding wheels in h'lg. 90. The method of 
gearing in the two illustrations is similar in the mam, with the 
exception of the gear to the delivery roller. Thus, the drive to 
the delivery roller X m F'lg. 90 is clearly on the gear side of the 
machine, whereas the corresponding drive to the delivery roller of 
the machine illustrated in h'lgs. 87 and 88 is on the jnilley side in 
the former view. On the end of the drawing roller A m this figure 
is a small pinion of 24 teeth which drives the large wheel of 54 teeth 
of a compound, while the jiinion of 28 teeth of the compound drives 
the large wheel of 88 teeth on the end of the 14 in. doffing roller. 
The large wheel of the compound also drives the small pinion of 
23 teeth on the end of the delivery roller X by means of the two 
intermediate wheels of 108 teeth. On the delivery roller shaft, 
inside the case or guard between the pinion of 23 teeth and the 
delivery roller proper, is a further pinion of 24 teeth, and this 
pinion drives a wheel of 69 teeth on the shaft of the pressing roller, 
so that the positive drive of the pressing and delivery rollers may 
deliver the sliver correctly as is exemplified by the full sliver can 
in Fig, 87. The number of teeth in these two latter wheels arc 
proportional to the diameters of the rollers X and X‘. The sliver 
is pressed down from time to time, and when the can is jiropcrly 
filled, the sliver is broken and the can removed, and the adjoining 
empty sliver can is placed in position to receive the continuation 
of the sliver. 

It will be observed that in the machine which is illustrated in 
Figs. 89 and 90 the delivery roller X, in the latter view, is driven 
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from the cylinder pinion J by the intermediate wheels and K*, 
6i and 63, and the wheel 65 of 51 teeth on the end of the shaft 18 
of the delivery roller X. 

The first worker wheel M^, Fig. 90, on the shaft 6 of the first 
worker U‘, is driven from the cylinder pinion J through the com¬ 
pound wheels K and and the intermediate wheel 41^; while the 
second worker wheel M“ on the shaft 10 of the second woiker 
receives its motion from the wheel M' and the intermediate wheel 53. 
Immediately behind the wheels jVF and M-, and on the shafts 6 
and 10, are two wheels 58 and 58^, each containing 75 teeth. Wheel 
58 drives the two wheels 59 of 84 teeth on the ends of the two 
shafts 9 of the two tin cylinders W' for the first pair of rollers, 
and , while the second wheel 58^ drives the wheel 59^ of 84 teeth 
on the end of shaft 60 of the tin cylinder W^ for the second pair 
of rollers, and V^. The radial arms for the tin cylinders pass 
from the shafts 6 and 10 to suitable jirojcctions on the framework 29. 
Thus, radial arms 148 are for the tin cylinders Wh and radial 
arm 149 for the tin cylinder W-. The functions played by these 
workers, strippers, and tin cylinders are the same 111 all machines; 
and since these functions have already been explained, it is un¬ 
necessary to discuss them further. 

The various stud plates and radial arms for the correct adjust¬ 
ment of the different rollers are plainly visible in Figs. 88 and go. 

The boxing 94 is shown mostly in F'lg. 89, although the upper 
boxing is shown most clearly in Fig. 90. The extreme end is 
supported by a stud 150 and a corresponding one at the other 
side. The usual type of shrouding 92 is secured to the ring 29* 
by suitable brackets 93. In both F'ig. 87 and Fig. 88 the general 
appearance of the fibre at the two ends of the machine is quite 
clearly illustrated. Thus, the stricks of jute arc hanging over the 
lower end of the feed table, and the broad thin film, and ultimately 
the sliver, are shown respectively emerging from the drawing and 
delivery rollers. 

The spiral spring 151, between the lock-nuts 84 and the drawing 
roller block 82, is introduced so that if any obstruction takes place 
between the doffing roller and the drawing roller, the latter may 
slide outwards in virtue of the possibility of compressing the spring 
151. When the obstruction is removed, the spring forces the 
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drawing-roller into its normal [xisition. Such an arrangement 
naturally docs not admit of the drawing roller block 82 being 
fixed as customary to the frame; the jrosition of the block with 
regard to the frame is secured by means of a do\-etail on the muler- 
surface of the block, the lips of the dovetail overhanging the edges 
of the frame as shown. 

The method of adjusting the shell 2 is illustrated in 1‘ig. 91, 



Tig. 91, 


and although the parts differ from the corresponding parts of the 
Lawson machine illustrated m Fig. 73, there is still a similarity 
in the two. Thus, in Fig. 91 it will be seen that the bracket 121, 
for supporting the shell 2, is centred on the shaft 22 of the feed 
roller H, and, when adjusted, is kept in jxisition by the bolt and 
nuts 153, a similar set being provided at the other side of the 
machine. 

The shell 2 is bolted to the bracket 121 by tlfc bolts and nuts 
122; slots are provided to enable the shell to be moved nearer to 
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or farther from the feed roller H before being fixed by these bolts 
and nuts, A further set of slots, concentric with the^shaft 22, 
enable the shell to be adjusted roughly with respect to the points 
of the pins 3 of the cylinder T. The final adjustment of the shell 
to tile cylinder is made by means of the abov'e-mentioned bolt and 
nuts 153, for, since the bolt passes through a lug in the bracket 121, 
it follows that both bracket 121 and shell 2 can be moved in either 
direction. 

The feed roller itself can be moved nearer to or farther from the 
pins 3 of the cylinder T by using the lock-nuts 124 in conjunction 
with the bushes or bearings 154 in which the shaft 22 of the feed 
roller H is supported. The upper surface of the bush 154 is pro¬ 
longed at both ends; one of these projections serves as a support 
for the clock, while the other supports the end of the spindle shaft 7 
of the clock. 

Since the lettering and numbering arc general in all the breaker 
cards which arc illustrated, it follows that the various calculations 
will also be similar and in many cases identical. Thus, the draft 
calculation for the Fairbairn machine is, as in the case of the Lawson 
machine— 


, , A X C X E X Cr , , , , , 

(30) -i-, = draft, as in formula (i), 

B X D X L X H ' ^ 


and the actual draft with the wheels and other parts illustrated 
in Fig, 90 is— 


(40) 


. 4 _> 18 o x iio x ijo _ ^ 

52 X 22 X 20 X 1075 


Hence the constant number with this particular arrangement of 
wheels is— 


(41) 


4^X 8 0 X no X n o 
52 X 22 X 1075 


= 314-8, say 315. 


If, in this case, we assume a speed of 180 revs, per min. of the 
main cylinder T we have, as in formulae (10) and (ii)— 

(42) Revs, of T X g = revs, per min. of drawing roller A, 
and 


(43) Revs, of T X 


D 

X X 


E G 


= revs, per min. of feed roller H. 
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With numerical values from wheels in Fig. 90 we have— 


and 


(44) 180 X - = 69'23 revs, per min. of drawing roller A, 

52 


( 45 ) 


180 X 20 X 22 X 20 18 


80 X 110 X no 


I’63() revs, per min. of feed 
roller H; 


and again- 


, Surface speed of the drawing roller A 

(46) —r—j—-i— , , —the draft as m 

Surface speed of the feed roller 11 , . , , 

* formu a 8 . 


Hence— 

(47) 


69-23 X 4 in. X 3-141(1 
1-636 X 10-75 in. X 3 -i 4 i(> 


15-74 ‘Iraff- 


It is obvious that with the adoption of the two small change 
pinions J and F' the speeds of the feed roller H and the drawing 
roller A are slow when compared with the corresixtnding roller 
speeds found on pp. 140 and 146, and the draft, although not uncom¬ 
mon; is much higher than that found in connection with the parts 
illustrated in the Lawson machine. It must be remembered, 
however, that in Fig. 90 we have introduced the smallest change 
pinion F', and the smallest cylinder change jiinion J from the usual 
set supplied for this machine. Smaller pinions still, however, are 
provided if required; thus, if it were found advantageous to have 
a longer draft one might use a smaller pinion F' and, or, a larger 
compound wheel E. The general plan would be to use a smaller 
pinion F. 

In F'ig, 90 the pinion F contains 20 teeth; hence, considering 
this, as well as the pinion J as the smallest pinion in stock, it follows 
that the arrangement illustrated in this figure would result in a 
minimum speed of the feed roller H, and also, of course, a minimum 
speed of the drawing roller A. 

From what has been said in connection with the calculations 
for the Lawson machine it is evident that the constant numbers are 
exceedingly useful for finding the correct wheels quickly for any 
desired simple change.; Thus, suppose that instead of the above 
draft of 1574 in formulas (40) and (47) it was desired to use the 
same draft as in the formula (3)—that is, 11-72. Then it would 
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simply be necessary to divide the constant number in formula (41) 
by this draft, and we have— 

(48) - 3-^5 =26-87; 

'■f / jj.^2 ' 

say, 26 or 27 tooth pinion at F; and by a corresponding alteration 
in formula (45) we should have— 

, , 180 X 20 X 22 X 27 . f iu f 1 

(49) -- —= 2-209 revs, per mm. of the feed 

oO X IIO X IIO ,, TT 

roller H. 


(These values are taken to two or three places of decimals for 
the sake of making the various theoretical values as accurate as 
possible; in practice, it would be ridiculous to consider such apparent 
accuracy in speed.) Hence the surface speed of the feed roller H 
would be— 


(50) 


2-200 X 10-75 in. X 3-1416 
12 in. per foot 


= 6-217 ft- PtT 'uin. 


Now, this speed is considerably less than that of 11-31 found 
in the table of speeds, p. 140. Conseijucntly, although the draft 
is the same, the speed is low, and the production, so far as weight 
is concerned, might be considered unsatisfactory. 

Suppose, however, that the above speed of 11-31 ft. per min. 
of the feed roller H is suitable, not only for the operative, but also 
for the jiroduction; then, with this speed and a draft of 11-72, 
it is easy to find the speed of the drawing roller A. Thus— 


(51) 11-31 ft. per min. x 11-72 draft = 132-5532, 


or practically the same as 132-64 found in the above table of speeds, 
p. 140. 

It would now be necessary to find the number of teeth in the 
cylinder change pinion J, which, as we know, see formute (10) and 
(42), affects the speed of the drawing roller A. 


(52) 

( 53 ) 


Rev'S. of T X g = 
Hence J = 


132-64 X 12 in. per foot 
4 in. X 3-1416 
132-64 X l^X B 
4 X 3-1416 X T 
132-64 X 12 X 52 
4 X 3-1416 X 180 
36-59, say 36 or 37 teeth. 
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It is not often that one finds it necessary to consider at tlic 
same time the speeds of the feed and drawing rollers and the draft. 
The more practical case is that of considering a certain production 
per day and a suitable weight of sli\-cr, together with the essential 
condition of keeping every machine in the complete set or system 
fully occupied. This important phase of the work shall be con¬ 
sidered shortly. In the meantime, the speeds of the other rollers 
in Figs. 8g and 90 shall be considered. 

As in formula (15), the speed of the worker, the first worker in 
this machine, is found as under : — 

{54) Revs, of T X -.'I X = re\s. per min. of the first worker 


(the letters for the worker wheels m Fig. 90 are M' and M-); and 
since the second worker wheel IF is driven from the first worker, 
wheel through the intermediate wheel 53, it follows, and natur¬ 
ally, that both workers rotate at the same speed. One must not 
lose sight of the fact that au alteration of the cylinder change 
pinion J alters the relation between the speeds of the cylinder and 
the worker; hence, if the cylinder pinion J is changed, it would 
be necessary to substitute another change pinion at L in order 
that the proper amount of carding may take yilace. 

The surface speed of the cylinder T, at 190 revs, per nun,, is 
2459'io ft. per mm, (see the^table of speeds on p. 140). In the same 
table the speed of the worker is given at 32’26 ft. per min, 

.The speed of the cylinder, at 180 revs, per ruin., would therefore 
be— 

( 55 ) 2459-10 X = 2329-67 ft. per min. 

(see above remark about accuracy of speeds); and to preserv'e 
the same relative speed, the worker should be reduced propor¬ 
tionately—that is, if these speeds are considered to be satisfactory. 
Hence— 

(56) 32-26 ft. X = 30-56 ft. per min. of the worker W'; 
and since— 


^( 5 ' 7 ) 


Revs, of W' X diameter of VV' X 3 -i 4 ifi 
12 in. per foot 

= 30‘56. the surface speed of the worker. 
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30-56 X 12 in. 
Diameter of W' x 3-1416 


rc\-s. of worker W'. 


30-56 X 12 
«-5 X 3 '14.16 


= 1373 Tcvs. per min. of W'. 


ReVs. of T X J X L 
K X M 


revs, per min. of W' = 13-73. 


Hence, when the cylinder change pinion J is decided upon, say 
36 teeth as in formula {53), and not 20 teeth as illustrated in Fig. 90, 
wc have— 

, i<So X j6 X L 

(^>1) — 36 ' 3 Vvv - 1373, 


(61) 

90 X 138 • ' 

consequently - 

180 X 36 . 

90 X 138 ' 

.-. L or 0-5217 I. ij-73, 

where 0-5217 is a constant number; hence, L in the case under 
notice is— 

(O2) -LIZ-^ =-26->,i, say 26 teeth. 

The stripper pulley N, on the cylinder shaft 4, Fig. 89, is 14 in. 
in diameter, and the stripper pulleys and ()-, on the shafts 8 
and II, are 20 in. in diameter. Ilencc*, the speed of the strippers 
V'l and is— 

,r ^ Ti t 11 -r diameter of N . , 

(63) Kevs. of cylinder 1 X , , £ -= revs, per mm. of 

' ' ^ diameter of O ‘ 

strippers 


26-31, say 26 teeth. 


T 4 

(64) 180 X = 126 revs, per nun. of strippers and V-. 

The working diameter of the strippers V* and is 12.5- in.; 
hence the surface speed of these is— 

. 126 X 12-5 in. X 3-1416 .. 

(65) .. . . i ^ ~ 412-335 ft. per min. 

' 12 in. per foot ^ ' 


as compared with a speed of 470 ft. per min. in the above table 
on p. 140, for the strippers in the Lawson machine with a speed 
of 190 revs, per min. of the cylinder. 
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Tlie doffing roller S' is driven as usual from the drawing 1 oiler A, 
Fig. 89; hence— 

PR 

(66) Revs, of ^ ^ ■'•-''■s per min. ot the doffing roller S'. 

V\ e have already fixed the surf.ire sjieed of the drawing loller 
as I32’64 ft. (see formula (51) ); hence— 

132-64 ft. X 12 in. ,, P ,, R 

—:v“xT-iTi 6 —0 s I’"' 

doffing roller S' 

— i. c., 

ir<!\ 1,32-64 ft. X 12 24 28 . , 

(68) - X X ”, — 13-39 revs, irer mm. of S . 

4x3-1416 54 lit) ^ 

'1 herefore, with an 18 in. doffing roller, with 19] in. working diameter, 
wo have— 

ipyn. X 3 -Mr 6 x 13-56 . ^ 

doffing roller; 


and- 


I'> 2'(54 ft 

69-36 ft ~ draft between the drawing roller A 


and the doffing roller S'. 


.■\s already mentioned, a clock somewhat similar to that illus¬ 
trated in Figs. 73 and 75 is provided with each breaker card to 
enable the feeder to distribute the weighed and fi.xed <|uantity of 
jute as evenly as possible on the feed sheet i. In all cases, the 
clock is driven from the feed-roller shaft, but slight differences 
obtain in the arrangement of the gearing from this shaft to the 
clock spindle. F'or the purpose of illustrating more clearly the 
(Retails of the mechanism, we introduce two typical kinds of clocks. 

F'igs. 92 and 93 illustrate respectively a front and an end 
elevation of the clock and gearing as supplied with the Fairbairn 
card illustrated in Figs. 87 to 90. In order that the mechanism 
and its relation to the machine proper may be easily followed, 
part of the staves of the feed roller H and the cylinder T, with their 
respective pins, have been added. The direction of motion of the 
cylinder T on the driving shaft 4, and also that of the feed roller H 
on the shaft 22, are indicated by arrows, and all, these parts are 
in their respective relative positions. 

PART 1. N 
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On the end of the shaft 22 is a triple-thread worm c which 
drives directly a worm-wheel d of 42 teeth on the shaft of the clock 
spindle The hand I is fixed to this spindle, and naturally moves 
slowly and uniformly over the face k of the clock. 

The “clock length” denotes the length of material or the 
length of stricks which is carried forward by the feed roller during 



the time that the hand I of the clock makes one complete revolution. 
The calculation for this " clock length ” is made as follows ;— 

(71) I rev. of clock hand X 

c 

or— 

r X — = 14 revs, of H. , 

3 

The feed roller H is 1075 in. in diameter at the working position; 
hence— 

, , 14 X 1075 in. X 3'I4i6 , , 

( 7 ^) . -3 6 hn per yard - = yds. or the clock length. 
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The clock and gearing for the Low breaker card are illustrated 
in Figs. 94 and 95. On the feed-roller shaft 22 is a spur-wheel m 
of,26 teeth which drives a similar wheel n, also of 26 teeth, on the 
worm-shaft 0. A double thread worm or screw c drives the worm- 
wheel d of 24 teeth on the vertical shaft p, while two bevel-wheels q 
and r, of 18 teeth each, complete the gearing to the clock sjiindlc /, 
to which is attached, as usual, the hand /. 



Fir.. 9). Fig. 95 



These examples demonstrate the method of calculating the 
clock length; they also demonstrate the different methods of 
conve}dng the desired motion from the feed-roller shaft 22 to the 
hand of the clock. 




CHAPTER XI 

CAI.CULAIIONS ON I’KODUCTION AND COMPARISON OF BRliAKER CARDS 

1 r is quiic clear that the lumihcr of miinerical examples in 
connection with the breaker card could be larfiely multiplied, but 
this would serve no good purpose. There is one very important 
l)hase, however, connected with the work which cannot w'isely be 
omitted—viz., that of considering the actual production from a 
given arrangement of breaker cards with respect to the subsequent 
machinery, and for this purpose we shall consider two well-defined 
methods of grouping the breaker cards with the finisher cards; 
the latter machines will be described and illustrated shortly. 

The first grouping is that in which two breaker cards work in 
conjunction with, and supply sliver for, three finisher cards. The 
second grouping is that in which one breaker card supplies sliver 
for two finisher cards. 

It should be stated at once that there is no absolute rule as to 
the quantity of material which should be run through one machine 
in a given time; there may be, and jirobably is, a limit to the 
weight which can be safely passed tlirough per day, and also to the 
speed per minute at which the machine may be driven. Whatever 
weight of material is treated, however, it is absolutely essential that 
every strick should receive the necessary amount of carding, or 
otherwise the finished yarn will be inferior to what it would be if the 
carding were satisfactorily performed. Faults created or work 
imperfectly conducted in one machine cannot be remedied thoroughly 
in any subsequent machine. Nevertheless, it is desirable for 
obvious reasons to keep the production at a maximum consistent 
with fair treatment to the machinery and material involved. And 
it need hardly be stated that the type or quality of the finished 
yarn influences bbth the speed and the production. No quality 
is mentioned at present, nor is it desirable, and no allowance is 

i8o 
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made for any loss or waste at present, hence we shall assume that 
each finisher card is desired to treat 27 cwt, of jute sh\-cr jx-r day, 
and that the finisher cards use u|i all the m.iterial which is delivered 
from the breaker cards. 

If two breaker cards su]iply each of the three finisher cards with 
27 cwt., each of tlie two breaker cards must treat ■ 

(75) -Z-al -3 cwt. of iibre ]x'r day; 


whereas if one breaker card provides silver for two finisher cards, 
the breaker card must deliver — 

(76) 27 X 2 — 54 cwt. of fibre ]H-r day. 

Let us consider the first I'ase, where 40J cwt. per day is delivered 
by each breaker card, and that the sheer delivered is re(|uued to 
weigh 17 lb. for each 100 yds. 


(77) 

(78) 


and— 


40J cwt. X 112 lb. ])er cwt. 454b lb. 

— dSdb Ih. ^ 2()()-82 lengths of 100 yds each 

17 lb. i)er 100 yds. ■’ , 

‘ jier day; 


(79) 

(80) 


26C'82 )< too yds. each = 26,682 yds. of sliver per day. 


26,682 yds. of sliver 
600 mins, per day 


44-47 yds. per min., or 11100-92 in. 

per min. 


{81) Diameter of A x 3’l4l6 = circumference of drawing roller 
A; 4 X 3'I4i 6 = I2'5664 in. circumference; 

hence— 


(82) 


1600-92 in. of sliver _ 

I2'5664 in. circiimfereiice of A 

— 127-397, drawing roller A. 


If the speed of the cylinder is 180 revs, per min., then — 
(83) 180 X J = 127 revs. (See formula (42).) 


(84) .-. J = = 397. say 37. U'Cth for the change 

pinion ). 
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In the second case, where one breaker card supplies 54 cwt. of 
sliver for two finisher cards, the figures are as under:— 

(85) 54 cwt. X 112 lb. per cwt. = 6048 lb. 

6048 


(86) lyibT'peTToo^ = 85576 lengths of 100 yds. each per 

day; 


and 


(87) 

( 88 ) 

(89) 


35576 X 100 = 35,576 yds. of sliver per day. 
35,576 yds. _ _ 


600 nuns, per day 
_ 2 r 34’44 in. 


59-3 yds. per nun., or 2I34'44 in. 

per min. 


i2'50()4 in. circumference of A 

= ib9'85 revs, per min. of the drawing roller .A. 

If, for this example, we assume a speed of 200 revs, per min. of 
the cylinder, then, since— 

(90) 200 revs. X = 169-85, 

J — ^^’*185 X 52 _ , ..j(; Qj. ., fQj. thy cylinder 

change pinion J. 


It has already been pointed out that there are two systems of 
regulating the weight of jute which is fed on to the feed sheets of 
breaker cards:— 

(a) That where the fibre is weighed before it is delivered to the 

breaker card; and 

(b) That where the fibre is usually fed into the machine without 

being w'cighcd, because several of the resulting slivers 
are to be made into a ball or lap. Nevertheless, it is often 
considered an advantage to weigh the fibre even for this 
system. 

When weighing is practised, a fixed weight of fibre, termed the 
"dollop weight" or “dollop bundle,” is used for each complete 
revolution of the clock-hand. A pair of scales is suspended in a 
suitable position, and weights equal to the weight of the dollop bundle 
arc placed inside a box. The bulk of the weight is often in the form 
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of a block of lead. The box is locked, and the key is kept by the 
manager of the mill, since it is imperative that no unauthorised 
person should bo able to interfere with the weight. One end of a 
cord is fixed to the weighted end of the scale, and the other end of 
the cord is attached to a convenient jilace on the wall; this is 
obviously to prevent undue movement of the beam undei all con¬ 
ditions. 

V\Tien the “dollop weight” has been calculated and fixed, as 
will be shown immediately in forniuke (p.i) and (()5), and the neces¬ 
sary small weights have been added to tlie leaden block to make up 
the exact weight, the work proceeds. The fibre is transferred to 
the scales from a barrow conveniently placed near them. The 
“dollop bundle” is then removed from the scale-pan, and placed 
in one of two shallow, but raised, wooden stalls or compartments. 
The attendant at the breaker caul uses the fibre from one stall 
while the weigher is getting another dollop bundle ready for the 
other stall, and so the work goes on. 

The dollop bundle has to be sjiread as evenly as possible on the 
feed sheet, and the whole used up while the clock-hand makes one 
revolution. .\nd, since the “clock length” in connection with 
the Fairbairn machine is 13-13 yds., and the draft is, say, 15-74 
as in formula (.40), \ve have— 

(91) Draft X clock length — the length of sliver jier round of 

the clock. 

(92) 15-74 X 13-13 — 206-6662, say 206-7, yds. of sliver in 

clock length. 

Hence, since 100 yds. of sliver must weigh 17 lb. in this particular 
case, it follows that— 

( 93 ) . - - 100 yds. -=35-18, say 35 lb., or 35i lb., 

dollop weight. 

For reasons which will be stated later, the weight used is usually 
more than the calculated weight. With a draft of 11-72 as in the 
other case, and the same clock length, we have— 

» 

(94) 11-72 X 13-13 = 153-8836, say 154, yds. 
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and— 

yd^ ~ weight. 

For similar calculations with regard to other machines, it .would 
clearly be necessary to substitute the particular clock length of such 
machine for that of I3’i3 used in the above two examples. 

Since the operation of carding must necessarily be the same, or 
practically the same, in all the different types of breaker cards for 
carding the same or similar long vegetable fibres, it is unnecessary 
to introduce elaborate drawings and descriptions of the individual 
breaker cards made by the various machine makers. In order, how¬ 
ever, to provide facilities for comparative purposes and for case in 
making the various calculations, we introduce Figs. 96 to 105. 

Fig. 96 represents the pulley side of the breaker card made by 
Messrs. James F. Low & Co. Ltd., while Figs. 97, 98, and 99 repre¬ 
sent the pulley sides of the tjirco machines made by Messrs. Fairbairn 
Lawson Combe Barbour Limited. The machines are distinguished 
by the four names—Low, Fairbairn, Combe Barbour, Lawson. 
Figs. 100 to 103 illustrate the gear sides of the same four machines 
with similar identification names. Figs. 104 and 103 illustrate in 
a similar manner the pulley side and the gear side of the machine 
made by Messrs. Douglas Fraser and Sons Limited. 

In all these five machines the lettering and numbering are 
consistent—that is, all wheels, rollers, etc., which have the same 
name, and which fulfil the same function as those illustrated in 
Figs. 72 to 75 and Figs. 87 to 90, receive the same letter or number. 
In the first place, such a set of skeleton drawings as those shown in 
Figs. 96 to 105 enable the student or the practical man to locate 
any given part for calculation purposes or reference; and, in the 
second place, the drawings show at a glance the disposition of the 
various wheels and rollers, and thus offer a ready and valuable means 
of comparison. The intermediate wheels have not been lettered or 
numbered, partly because the number of such wheels varies in the 
different machines, and partly because it is unnecessary to include 
them .in the calculations. As a further and necessary aid to the 
calculations, we append a list of all the essential wheels and rollers, 
with the numbeivof teeth in each wheel, and the diameter of each 
roller, in all the machines illustrated in Figs. 71 to 105. 










190 


JUTE AND JUTE SPINNING 


In some cases compound wheels are used along with the wonn c 
and the worm-wheel d; when these wheels have any effect upon the 
calculation they are mentioned along with the worm-wheel d in the 
table. 


Letter 

or 

Number. 

Low. 

L'airb.iirn. 

Combe 

P.irbour. 

L.iwson. 

Fra<icr. 

A 

4 m. (lunin. 

4 in (Lain. 

4 in iliain. 

4 in. diam. 

4in. di.am. 

n 

52 

S2 

or 64 

72 

5 " 1 

96 

C 


80 

80 

72 

D 

20 to 3S 

20 to 6n 

22 to 44 

iS 

20 to 38 i 

1-: 

130 

110 

1:8 

120 

130 ‘ 

J- 

-’4 

20 

JO 

20 to 28 

24 1 

r. 


no 

roo 

120 

130 

11 

10 111. di.iin. 

(j 111 (liain. 

10 in diam. 

8 in. diam. 

10 111 diam. 

.1 

48 to f)0 

20 to 60 

22 to 60 

30 to 60 

48 to (K) 

Iv 

i 3 « 

<J0 

90 

130 or 150 

130 

L 

24 

20 lo C'O 

20 to 36 

28 to 36 

25 

M‘ A M» 

124 

i 3 « 

158 

150 

124 

N 

16 111 (ti.im. 

14 or 16111.diani. 

14 111 tliam. 

14 ill. diain. 

16 in diam. 

C) 

21111 (haul. 

18 or 20 iD.diain. 

18 in (liain. 

20 in. diani. 

20 in. diam. 

p 

24 

24 

30 

24 

24 

Q 

54 

* 54 

55 

48 

56 

R 

32 

:8 

20 

25 


S 

lOJ 

( ) 

<‘>0 or 64 

96 

104 

S‘ 

16 in. (tiam. 

1 14 III. cliain. 1 
\ 18 in. (liain. j 

14 in diaiii. 

14 in diain. 

16 ill. diam. 

T 

48 in fliam. 

48 in. (iiaiii. 

48 III diani. 

48 in. diam. 

48 in diam. 

U> & U* 

7i in ihain. 

7i in (liam. 

7111 diain 

7J in diam. 

8 in. diatii. 

& V» 


1 1 in. diain. 

rr 111 d .un. 

12 in. diam. 

12 in. diam. 

X 

5111 tliain. 

4 III. ill.nil. 

4^ in diain. 

4i III. di.am. 

41 in. diam. 

Y & Y‘ 

24-10111 tiiaiii. 

24-40 111. diain. 

24-30 in (liam. 

24-30 III diain. 

24-30 in diam. 

Z* 

I4 in. (Ii.iin. 

1 \ in. di.iin. 

14111 diJin. 

14 in diam. 

14 in. Uiain. 

a 

<J 5 

Ilf 

88 

66 

95 

b 

.35 


.32 

33 

35 

c 

a-thread. 

3-thrcn<L 

3-thread. 

2-threaiL 

1-thread. 

d 

24 

42 

42 

60 with g} 

24 with IJ 

(>5 

60 

51 

52 or 64 

72 

64 




CHAPTER XII 


LAP OR liALI.IN’C, MACHINES 

It has already been stated that there are two different and 
widely practised methods of feeding the finisher cards by .the slivers 
which have been made in the breaker cards. In one system, ton 
or twelve cans, each filled with a continuous length of sliver, are 
taken to the feed side (front) of the finisher card, while in the other 
method a number of these slivers from the breaker card are wound 
into what is termed a " ball ” or “ lap,” and the finisher card is then 
fed with two or three of these laps. 

With the balling or lap system of feeding it is unusual to employ 
a clock at the breaker card; but, on the other hand, it is sometimes 
considered advisable to retain the clock and dollop system in con¬ 
junction with lap feeding. The latter practice is, however, usually 
the outcome of local circumstances; when adopted it constitutes 
an extra advantage and check if the work is performed satisfactorily. 
In some mills both systems are in use—the direct feeding from the 
cans being adopted where both the breaker and finisher cards arc 
in the same room or flat, and the lap system utilised where the two 
types of machines happen to be in separate rooms or flats. It is 
obvious, however, that in most up-to-date establishments the two 
sets of machines are housed in the same room, and near to each 
other, as is exemplified in the mill plan in Fig, 28, page 44, 

Lap or balling machines are made for winding four, five, or six 
slivers on to each pin, and the width of the pins may be sufficient to 
make laps suitable for—■ 

{a) Two in the width— i. e. 30 in, each; or 
(6) Three „ ,. —», e. 20 in, „ 

or a combined width of 60 in. in both cases, according to the require- 
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menfs of the finisher card and other circumstances. TIuis eai h 
set for the width of the card may contain— 

2 balls, each of slivers 
A „ I 

-1 .. .. 5 .. 

1 .. .1 „ 

2 .. <) 

,i 0 ,, 

In every case, however, eacli ball contains loo yds, of icu li shver. 

One type of lap machine, made by Messrs. I'airbann. I.eeds, is 
illustrated in Figs. lof) to 114, and is arranged for W'indmg on m.\ 
slivers at a time. Figs rod and 107 show geneial \'iews of the end 
opposite to the driving and the delivery sale of (he s,ime mai hme. 
In both illustrations is shown a i)in filled with the combined sheers, 
and in h'lg. 107 there aii' see'eral lilkd pins in the background on 


- ,S slivers jier set. 

- m 

■ 15 .. .. 

la 

- IS 



the left, while Fig. 108 shows details of an empty pm. 'file com¬ 
plete pin IS either 21 m. or ,51 in, lung by ,51 in. diameter, file central 
part is usually made of beei h, and ,i I m. rod gj, h'lgs. 108 and locj, 
screwed at both ends is inserted. Two cast-iron caps 44 are screwed 
on the ends of the rod, and the e.xtreme ends of the rod reduced to 
I in. diameter to lit the stands in the frame of the finisher card and 
the holes in the flanges O and P, Fig. no. Each caj) 44 is made as 
illustrated in the end view in Fig 109, and contains four recesses 
45 near its periphery, by means of w'hich it is driven by suitable 
keys on the flanges O and P. I'he four circular holes 46, nearer the 
centre of the cap, are made so that holes may be drilled into the 
wood : these holes are filled or partially filled with lead, if necessary, 
to make all the pins a uniform weight. 

Figs, no and in are elevations respectively of the delivery side 
and the feed side. The ordinary fast and loose pulleys A and B are 
provided, but these are not used in the general way which obtains 
PART I. ’ • O 







Fig. ho. 


may run on to the pins C at a uniform surface speed throughout. 
Hence, the belt b allowed to remain constantly on the fast pulley A 
on the shaft D, upon which is fixed the friction plate E. The 
friction plate is therefore in constant rotation even when the machine^ 
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for short periods, is inoperative. To start llie machine it is necessary 
to bring the leather-faced friction bowl F into contact w'iththe fric¬ 
tion plate E; when this is done, the upright shaft (i will be set in 
motion. The friction plate E and the bowl F are clearly seen in 
Fig. 107. A bevel pinion H of 16 teeth on the iqiper end of the shaft 
G, F'lg. Ill, cominnmcates tin' motion to the bevel-wheel J of (lo 
teeth on the stud K. Compounded with the wheel J, on the same 
stud K, IS a spur pinion L of 12 teeth, which drives the wheel M 
of 84 teeth on the pin shaft N. Fi.xed to the shaft N is a flange O, 
while a similar flange P is seciin d to the shaft Q, both P and () being 
capable of being slid a distance of about 2I 111. to enable the pins C 
to be inserted, and the filled hijis to be removi'd. 

When the machine is in operation, the two tl.ingis O and P are 
respectively in close contact with the (wo ends of Ihe iim (', while 
between the flanges O and P, and 111 contact with (he pm C when 
the latter is empty, or with the slivers when the pin is ])ar(ially or 
wholly filled, is 'h jircssing and measuring 1 oiler or drum K of 72 in. 
circumference on the shaft S. The shaft S jirojecls, as shown, 
through the two side frames T. At one e.xtremc end of the shaft 
S IS a worm F, which gears with ami diives (he woim-wlieel V. 
Projecting from the face of this worm-wheel V is a ]mi W w'liich, 
at every revolution of the wheel, comes into contai t with a small 
spring X attached to the mam-bell spring V, and lo the U])per bend 
of the latter is attached (he waining bell Z. The object of this 
apparatus is to warn the attenilant when the above-mentioned, 
length of 100 yds. of each shver has been wound on to the pm C. 

Carried by the shaft S, h'igs. no and iij, and outside the main 
frames T, are two connecting arms 2 which join the shaft S to the 
stout rod 3; this rod 3 is sometimes weighted m order to give 
additional pressure betw’ecn the drum R and the roll or lap of 
slivers. On the face of these connecting arms 2 arc fixed the racks 4, 
which are in gear with the two pinions 5 on the shaft C; while on (he 
opposite side to the pinions 5 are two anti-friction rollers 7 in close 
contact with the backs of the two connecting arms 2. These anti¬ 
friction rollers serve to keep the racks 4 in gear with the pinions 5. 
The end of a bracket 8, projecting from the loworend of the connecting 
arm 2 on the driving side, encircles the lower pa/t of the leather¬ 
faced friction bowl F, w'hich in Fig. 110 is obviously clear of the 
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the chain 14 provides and maintains the nocessary amount of 
pressure to enable the friction plate E to rotate the leather-faced 
friction bowl E, and thus to drive the subsequent mechanism to the 
pin shaft N. 

Let us assume that the six slivers 18 from the sliver cans 19 the 
latter shown broken in Eig in for the sake of clearness, but com¬ 
plete in Eigs. 106, 112, and 113 - ha\’e been placed in the sliver guides 
20, and that their ends have been inserted between tin' |un E and 
the pressing drum K, and guided round the pin C as illustrated in 
E'ig. 107. Tins view shows that a full pin or kq) has just been taken 
from the machine, and all is ready for the inai lnne to connni nce to 
fill the newly inserted pin. In Eig. iir the set-on handle 12 is in 
the off position, but if the np])er end of this handle is moved to the 
right, its lower end, and also the long arm of the lever 9, will be 
moved to the left; as a consequence the short arm of the lever 9, 
Eig. 112, will cause the leatluT-faced friction bowl E to come into 
contact with the friction jilate E, and at that distance from the 
centre of the friction jilate E indicated in Eigs. lob, no, and 112. 
Hence the friction bowl E and all parts np to and inclnding the pin 
shaft N will be put in motion. Immediately this hapjiens, the six 
slivers Eigs. 106 and in wall be drawn into the machine, and the 
six slivers, being already round the ])in C, Eig. 107, will by surface 
contact, continue to augment the contents of the pin. 

Now every revolution of the pin shaft N will, as already indicated, 
cause an extra layer of six slivers to be wound on the pin C, and will 
therefore increase the combined diameter of the pin and slivers; at 
the same time the pressing drum R will be raised by the increase in 
the radius of the combined pm and slivers. Consequently, the 
connecting arms 2, the bracket 8, and the leather-faced friction 
bowl E, Eigs. 107, no, and in, will be raised simultaneously with, 
and through the same height as, the drum R. This will clearly 
alter the speed of the friction bowl E, since it will now be driven by a 
smaller diameter of the friction jilatc E. Thus, as the pin C is 
being gradually filled by the addition of layer U[xm layer of the six 
slivers, the leather-faced friction bowl E, which, when the pm is 
empty, is near the periphery of the friction plate E, as shown in 
E'ig. 107, is gradually approaching the centre of the friction plate, 
and is, in consequence, being driven by a gradually decreasing 



Fig. II2, 


diameter of the lap increases; this maintains, as already mentioned, 
a constant speed of the slivers. 

When the length of loo yds. has been wound on to the pin C, 
the roll or lap 21, Fig. ill, will be of the size indicated, and the 
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friction bowl F will be near to the centre of the friction plate E, 
as illustrated in this figure. In other words, since it is essential 



Fig 113 . 


that the surface speed of the slivers should be constant so as to 
disarrange them as little as possible, it follows that the speed of the 
pin C, with its layers, must decrease gradually, and this is accom¬ 
plished in the manner described by causing the leather-faced friction 
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bowl F to be driven at a gradually decreasing speed in virtue of its 
coming into contact with smaller and smaller diameters of the friction 
plate E, which itself revolves at a uniform speed throughout. 

The pressing and measuring drum R is two yards in circumfer¬ 
ence, so that with a single-thread worm U it follows that the worm- 
wheel V' must have 50 teeth in order that it may make one complete 
revolution for every 100 yds. of sliver. If a double-thread worm be 
used, a worm-wheel of 100 teeth would be necessary. As the worm- 
wheel V moves round, Figs, no, iir, 113, and ii-j, the pm W 
approaches and ultimately comes into contact with the small spring 
X. The further rotation of the wheel V and the jiiii W causes the 
latter to push the spring X outwards, and also to carry the spring 

Y and'the bell Z with it. Immediately the small pin W slips over 
the end of the small siiruig X, the mam spring Y springs forward to 
its normal position, and the vibration thus imparted to the spring 

Y causes the bill Z to ring. The attendant then groups all the six 
slivers together quickly, and pulls the set-on handle 12 to the position 
indicated in lug. in. 

'I he sliver guides 20 arc fulcrumed on the same shaft 22, Figs. 
112 and 113, as the lever 23, which rotates the latter. During the 
filling of the laji it is necessary that the guides 20 should deliver the 
six slivers to the nip between the lap and the pressing drum K. 
Projecting from the edge of one of the connecting arms 2 is a small 
bracket 24, Fig. 113, to which is secured an adjustable conve.x-shaped 
stud 25. As this bracket 24 rises in unison with the connecting 
arm 2, it follows that the rounded head of stud 25 wall cause the 
lever 23 to rotate partially clockwise, and gradually to cause the 
sliver guides 20 to carry the slivers as desired until finally, when the 
lap is finished, the guides occujiy the position marked 20^ in Fig. 113, 
and that in Fig. ic6. In the latter figure, the lever 23 is shown 
clearly in his highest jiosition, and so is the drum R and the 
guides 20, 

As the pressing drum R is being raised gradually from the position 
indicated m Figs. 107 and 113 to that shown in Figs, 106 and iii, 
and the position marked R' in Fig. 113, it is evident that the racks 4 
on the connecting arms 2 will rotate the pinions 5 and the shaft 6. 
A ratchet-wheel 26, Figs, no and 113, is fixed to the shaft 6, and 
the usual retaining pawl 27 is provided; the pawl is supported by a 
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stud fixed in one of the frames T. The pawl 27 and the ratchet-wheel 
26 thus scrv'c to keep the pressnif; drum R in its raised jiosition until 
the lap has been removed. 

On the end of the shaft 6, Fig. 113, is a spur-wlieel 28, which is 



in gear with a spur pinion 29 on a stud 30; connected with the pinion 
29 is a grooved hand-wheel 31—naturally on the same stud 30. 
Occasionally a brake rojie 32 (see also F'igs. 106 and 107), or other 
suitable friction band, is passed round the grooved hand-wheel 31, 
and carries a weight 33. In F'ig. in the rope is supposed to be cut 
off, and only the sections of it ajrpear in the groove; but in Figs. 
106, 107, no, and 113, the rope is in position. Figs. loO, in, and 
113 show the bracket 34 to which the end of the rope is attached. 
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bowl F to be driven at a gradually decreasing speed in virtue of its 
coming into contact with smaller and smaller diameters of the friction 
plate E, which itself revolves at a uniform speed throughout. 

The pressing and measuring drum R is two yards in circumfer¬ 
ence, so that with a single-thread worm U it follows that the worm- 
wheel V' must have 50 teeth in order that it may make one complete 
revolution for every 100 yds. of sliver. If a double-thread worm be 
used, a worm-wheel of 100 teeth would be necessary. As the worm- 
wheel V moves round, Figs, no, iir, 113, and ii-j, the pm W 
approaches and ultimately comes into contact with the small spring 
X. The further rotation of the wheel V and the jiiii W causes the 
latter to push the spring X outwards, and also to carry the spring 

Y and'the bell Z with it. Immediately the small pin W slips over 
the end of the small siiruig X, the mam spring Y springs forward to 
its normal position, and the vibration thus imparted to the spring 

Y causes the bill Z to ring. The attendant then groups all the six 
slivers together quickly, and pulls the set-on handle 12 to the position 
indicated in lug. in. 

'I he sliver guides 20 arc fulcrumed on the same shaft 22, Figs. 
112 and 113, as the lever 23, which rotates the latter. During the 
filling of the laji it is necessary that the guides 20 should deliver the 
six slivers to the nip between the lap and the pressing drum K. 
Projecting from the edge of one of the connecting arms 2 is a small 
bracket 24, Fig. 113, to which is secured an adjustable conve.x-shaped 
stud 25. As this bracket 24 rises in unison with the connecting 
arm 2, it follows that the rounded head of stud 25 wall cause the 
lever 23 to rotate partially clockwise, and gradually to cause the 
sliver guides 20 to carry the slivers as desired until finally, when the 
lap is finished, the guides occujiy the position marked 20^ in Fig. 113, 
and that in Fig. ic6. In the latter figure, the lever 23 is shown 
clearly in his highest jiosition, and so is the drum R and the 
guides 20, 

As the pressing drum R is being raised gradually from the position 
indicated m Figs. 107 and 113 to that shown in Figs, 106 and iii, 
and the position marked R' in Fig. 113, it is evident that the racks 4 
on the connecting arms 2 will rotate the pinions 5 and the shaft 6. 
A ratchet-wheel 26, Figs, no and 113, is fixed to the shaft 6, and 
the usual retaining pawl 27 is provided; the pawl is supported by a 
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type in the barkgrounil and on the right in. h'lg. roh-and sets made 
up to a given weight, say, from i()o lb. to 230 lb., depending tipon 
the class. If the laps are not the coriect weiglit, tlie wi'igher selects 
the proper number which will aggregate the exact weight required; 
but if, through any cause, all laps happen to be too light or too heavy, 
the weigher signals to the attendant at the bleaker card to make the 
necessary change m the feeding of the fibre. A coinnion practice 
IS for the weigher to raise his hand if the balls are reipnred to be 
heavier, and to lower his hand if they should be lighter. 

The bi'lt for the pulleys and B, Figs. 107 and i to, is niove<l 
by means of the handle 47, fiilcninied at qb. .\ Miiall pin pi iiro- 
jccting fiom the back of the belt fork 50 enters a hole 111 the handle 
47. The bottom of the bell fork is secured to the sliding rod 51, 
while the boss near the lower end of the forks is eajiable of sliding 
on the rod 52. Hence, when the handle 47 is moved to the left. 
Fig. no, the belt fork 50 carries the belt on to the loose pulley B. 
As already mentioned, however, this handle is scarcely ever moved 
by the attendant, but it is useful if, for any iiartieiilar ]>uipose, all 
parts of the niachine are re(|uired to be brought to a standstill. In 
many machines the slivers pass direct from the sliver cans to the 
guides, as already indicated, whereas m others, notably that illus¬ 
trated m Fig, 106,'and also 111 Fig. 113, a rotating tin cylinder 53 is 
jirovidcd. 

While the balling or lap system jiossesses certain advantages, 
it obviously introduces another machine into the system and a 
corresponding extra operation. In general, the chief disadvantage 
of the lap system is the possibility-- indeed, the probability—of 
broken slivers in the operation. When the slivers brisik, or when 
one sliver only breaks, which is the more common, it is evident that 
the group of slivers at that point and for the length 111 which this 
sliver is missing will be considerably reduced in thickness, being 
equal to five-sixths of the normal. Hence, there are more chances 
of " smaller ends” at the finisher card with this system than there 
are when the slivers come direct from the sliver cans to the feed 
sheet. Various safeguards have been introduced from time to 
time in connection with the feeding of finisher cards, and these are 
illustrated in Figs. 122 to 125, 127 to 129 and described on pp. 218 
to 222. 



ciiAn']<:i'; xiii 

MNISIIICK t',\R]JS. ']MI' “l,(i\V” MNI'^IIKK CARD WITH CALCUI-A ] lOX.S 

OwiNC, to tile nature of the first cardiiif; operation, and the 
original eondilion of the pieces of jute, the sliver delivered at the 
front of file breakrr card nnisl, in spite of efficient and regular 
feeding, be rather iiregiilar in thickness; while the individual fibres 
of which the sliver is composed must also be somewhat irregular 
both in thickness and in length, i his imperfection on the ])art of 
the sliver necessitates the coiitinnatioii of the carding operation on 
a finer scale and with liner adjustments. These subsequent carding 
operations aix' nn anably conducted in what is known as a “ finisher 
card,” and all such cards are jirovidtd with more jiairs of rollers 
and with liner co\'ering or clothing than what arc required or used 
in breaker cards, and is, in general, similar to those exhibited in Nos. 
13 to 26, h'lg. 78. 

The most general tyjie of finisher card is termed a full-circular 
four-pair machine. Ojinnons vary as to which tyj:c of finisher card 
IS the most eflicient for the continuation and comjrletion of the 
carding process of the slivers from the breaker card, and although 
the above-meiitioiu'd foiii-pair card is used more extensi\’ely than any 
other type, other kinds are also usc-d for the production of standard 
hessian yarns, as well as for yarns of other sizes and other qualities 
of material. Thus, there arc half-circular cards W'lth three pairs of 
rollers, and half-circular cauls with four jiairs of rollers, and it is 
not uncommon to find cards with five piairs or even six pairs of rollers, 
fn addition, variations obtain in the size of the rollers, such variations 
depending sometimes on the number of pairs employed. Details 
of a few of these machines will be supplied near the end of the 
dcscrijition and illustration of this important branch of the prepara¬ 
tion of jute, but in the meantime, and since the four-pair tyjie is 
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most vviiU'Iy adopted, we shall descnlx' and dlustiate this paitieul.ir 
kind of machine. 

.•\s stated on page ii.f, the object of carding is to produce iibres 
of a nmform diameter, and also of uniform length, <ind the opeiation 
which is performed on the linisher lyrd is essentially the s,ime as that 
which obtains in tlu' brettker card, but t.ikes jd.ice .it more points 
and with more pairs of rollers, .ind it helps considerably to achieve 
the abova* uleal tibject. the process is made moie idleetive by what 



I'm. 115. 


is known as “ doubling the sliveis.” 'I'he definition would appettr 
to indicate that two slivers were joined in some wav, and this might 
have been the case originally. The teini " doubling,” however, is 
used 111 a more extended manner, and, m general, means the combina¬ 
tion at the feed of any number of slivers for the jttirjiose of obtaining 
a more uniform sheet of material -and hence .1 more uniform shver 
—than is possible by the method of making slivers m the breaker 
card, and for other purjioses wliich will be discussed at a later stage 
of this work. 

The four-pair full-circular finisher card which we purpose 
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illustrating is that made by Messrs. Janies F. Low & Co., Ltd., 
Monifieth, and illustrated in Figs. 113 to 121 inclusive. The 
chief rollers and gear-wheels are lettered and numbered consistently 
in all the figures, and in order to preserve uniformity as far as 
possible for the sake of calculations, the various parts in this machine 
are identified by the same letters and numbers as the corresponding 
parts in the breaker cards which ha\'e already apjiearcd. 

Both the feed and delivery arc at the front, as illustrated in the 
general view in F'lg. 115 and in the sectional elevation in Fig. ii(>. 
The former view shows that thiTo are 12 different slivers coniiiig from 
12 different sliver cans, and llieii [lassiiig between the minieroiis 
sliver guides to the feed sheet; a single sliver can is shown to the 
left of the group of 12, and the finished sliver is shown eiiiergiiig 
from the rollers and dropiiing into this solitary ran, which is, natur¬ 
ally, inimediately below the delivery rollers. 

In f'lg. 116 two sliver cans 20 only aie, of course, seen - the end 
one in each row of si.\- and the two sliveis from these cans indicate 
tjic method in which all the twelve slivers arc led, or, rather, drawn, 
over the feed sheet i and to the feed roller II, and between it and 
the iipjier roller IF ; finally, they ]>ass between the cylinder and the 
feed stripper H-, at which point the illustration of the sliver finishes 
in the drawing so as not to obliterate the remaining parts. It will 
be understood, however, that the libies follow a jiath around each 
pair of rollers very similar to that illustrated m Fig. 57, jiage 1)4. 
The type of feeding illii'-trated in I'lg. 116 will be referred to m 
detail when the various types of feeding mechanism arc considered. 

The twelve slivers, after leaving the feed rollers H, IF, and fF, 
arc, therefore, broken, carded, or combed at four different jilaces 
by the four workers UL IF, LF, and IF, and the four strippers 
V*, V^, V®, and V*. Two tin cylinders \V^ and only are used. 

When the broken and carded fibres arrive at the doffing rollers 

they follow the path indicated from that point to the conductor 
17; they then follow a path which will be indicated in the plan 
view, and ultimately are delivered as show'n by the rollers 10 and ii. 
Here again the sliver is broken in the drawing. The difference be¬ 
tween the doffing arrangements in Fig. 72 (page 124) and Fig. 116 
should be noticed.^ In the latter figure the fibres pass amongst the 
pins on the underside of the doffing roller S^, while in Fig. 72 the 
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fibres, althmigli not shown, pass aniont;-st tlie pins on the upper side 
of the doffini' roller S', and precisely as iiuhcaled in the .ibine- 
mentioned h'lg. 57. 

Tile gear side of the machine is ixiitittllv illusUaled in h'li,' 115^ 
and completely I'Nhibited in I'ly' 117, in wliuh \ lew the ye.ir c.iye 
or guard is removed in older that .ill p.irts in.iy appi'.ir to the best 
advantagi'. The side sin'er can io' and the sid,' delneiv lolleis 



ro and ii arc prominent in this ligiire, and etpially jironnnent in 
the line rlrawing of the ge.ar side. 

From Fig. 117 it will be seen that the mam cylinder shaft 4 is 
reduced near this side tor the cylinder janion J. I his pinion J, 
through intermediate whi'els 2;, 40, ,ind .ji, drives the wheel B on 
the shaft 15 of the drawing roller .\. Between wheel B and the frame 
29, and on the same shaft 15, is a pinion 51 which drives the wheel 52 
on the shaft 16 of the pressing rolh'r 

The drive to the feed roller wheel G may be e<onsidercd as pro¬ 
ceeding either from the cylinder pinion J or from the drawing roller 
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wheel B. The wheels involved in the draft gearing, say, from the 
drawing roller 15, will be— 

The drawing roller wheel B; 

The compound wheels C and D , and 

The,compound wheels E and F; 

the change pinion in this train of wheels is F. 

The pulley side of the machine is illustrated in Fig. iiq. No 
photographic reproduction has been prepared for this side, but if 
Fig. 115 is consulted, a very similar drive will be seen illustrated 
on the right, such drive being obviously connected with the next 
machine to that to which the photograph refers. 

On the end of the drawing roller shaft 15, h'ig. 119, is a pinion P, 
which drives the. compound wheels O and R. The latter drives the 
doffing roller wheel S—keyed on shaft 13 of the doffing roller S'— 
through the intermediate wheel 58. 

The motion to the four workers to Fig. I if trom the 
doffing roller shaft 13,1s by means of an intermediate wh 1 61, and 
the wheels M'*, i\F, M-, and M', together with the three in ermediate 
wheels, all of which are mimbi red 53. Each wheel 1 provided 
with its stud, stud jilate, and means of adjustment as shown. 

Returning now to P'lg. iiq, and considering also the plan view 
in Fig. 120, It will be seen that the belt 21 in the former view passes 
round the loose pulley Y'. Both thi'- and the fast pulley Y are shown 
in Fig. 120, but the belt is omitted in this view. The belt is con¬ 
trolled as usual by the belt-fork 117 attached to the sliding bracket 
116. The hand-wheel 120, pinion iig, and the rack bracket 115, 
enable the operative to transfer the belt-fork, and therefore the belt, 
towards the frame and until the belt runs on to the fast pulley Y. 
Then, of course, the machine starts. Between the fast pulley Y 
and the frame 29 is the stripper driving pulley N; the strippers 
to \*, on shafts 8, arc driven as usual from this pulley by means of 
the endless belt 73', which passes, as shown, partially around the 
four stripper pulleys O', 0 “, C“, and 0 *, while a tension pulley Z is 
also provided. 

The upper boxing 94 opens as usual to jiermit insight to the 
various rollers. One part of the boxing is shown open in Fig. 117, 
but in the other views it is closed. A hook 99 at each end. Fig. 119, 
is fixed to the boxing as shown, and when the latter is raised to the 
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position imiicnted in Fit;. , tlic said hooks gc) aro caushl liy tin- 
hanging loops or links 100, , tho boxing is tlu'ii held ojieii The 
link takes hold somewhat as .istrated 111 log. iiH, although the 
boxing IS shown closed : the i ' positions of the pai Is gg .ind loo 
when the boxing is closed aie own 111 log, 120 A |)ail of the 
upper boxing is shown detaeheil his ligtne, with the neeess.iiy 
lunges lor. 

The feed sheet I, lug. rig, is diir'eii from the sh.ift 22 ' by wheel 
(1 and wheel on the shaft _J ( of the feed-sheet toller gv 

.\s already indie.ited, when the shee; of libres enieiges fioin the 
drawing rollers, it immediately enteis th ■ eonduetoi 17. In some 
rases a single condiietor is used, and iden 'eal willi th.it shown on 
the breaker card . m others, again, the sheet of tilin s is m.ide to jiass 
down two eoiidiictors, side by side, the slieel being split 111 two as 
shown clearly in big 115, ,is well as 111 lug 120, When two slivers 
are formed m this way, each sheet is contracted m the usual wtiy, 
and the two sliwis are ilelnered from the two mouths 17' of the 
conductors to the two dehveiy lollers X and X'. 1 hen the two 

shyers emerge from the rollers, and are iminedi.itc Iv laiised to move 
at right angles under the action of the side del \ery rolle rs 10 and 
II, and the horns or studs 2 which ]iroject fi 1 the U|)per suifaee 
of the sliver plate b. -The two slivers combine at (12, and pass jointly, 
as mentioned, to the side dehveiy rollers 10 and li, to be linally 
deposited into a sliver can 20' as exemphtied in all the ligures 
except iig and 121. The latter figure is an enlarged \iew of one 
of the worker studs, and is introduced tluelly to show the iiiethoil of 
adjusting the said workers 111 two f' eetions. 

There arc two clearing brush 85 and 8g, Figs, ii.S to 120. 
The brush '■’y cleans the doffei while the brush 8g ch-ans the 
lealhcr-t cd pressing roller A' -oth brushes are driven as follows : 
Betwee . the doffing roller i S, lug, 119, and the block 78, is a 
wheel 64 which drives th -1 (15 on a bracket 66, Fig, 120 ; wheel 
55, Fig. 119, then driv' ^ wheel 67 which is compounded with a 
sprocket-wheel, 71. A chain 72 connects and drives a similar 
;procket-whccl 73 o*- ihe shaft 90 of tho brush 89. A further chain 
)i is driven by a . . rd sprocket-wheel 80, Fig. 120, on the shaft 89, 
ind conveys motion to a fourth sprocket-wheel 8^ (see also F'ig. 
iig) on shaft 84 of the brush 85. 

PART 1. P 
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It will be understood that it is sometimes considered necessary 
that all the slivers from the cans 20, Fig. 120, should be equally 
divided over the feed sheet l. This sheet is shown stippled in this 
view, and the eight heavy arrows—the central part of the machine 
being omitted for the purpose of exposing some of the internal parts 
—indicate the direction followed by the 12 slivers. To obtain 
this equal distribution, conductors or division plates 98 arc fixed 



to the bracket 38 of the feed roller (see Figs. 118, 119, and the 
enlarged detached view in Fig. 120). 

All the gearing in the upper part of the pulley side. Fig, 119, is, 
of course, fenced when the machine is in operation. This fence or 
guard is not shown in the figure, but when in position it rests upon 
the rails 105 and 106, the projecting pins from these rails entering 
into holes which are drilled in the guard. 

A typical kiiid of covering or card clothing for the finisher card 
illustrated in Figs. 115 to 120, is as follows ;— 
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Name of Holler 

l>u m 
in 

I'mivr 

Tliii-knes-i 
of State 

1 lt< l> of 

1 nix 

\\ no 
(.HIRO 
No of 

Total 

l.onRth 

Anglo 
t'l I'jns. 







Cylinder 

i« 

]'V Ill. 

3 '->• 3 

15 

J in. 


Feed roller . 


•1 .. 

3 .. 3 

11 

S .. 

(K)" 

Feed stnppcr 

5 

j'(f >> 

3 .. 3 

15 



ist and 2 nd strippers 

lo 

l'.-, .. 

3 .. 3 

1 5 

I .1 

4J" 

3 rd and 4 th stnpjfors 

10 


3 .. ('.. 

1 5 

I .. 

12 

ist and 2 nd workers 

s 


5 .. I’f! 

M 

I f 

li ,. 


3 rd and 4 th workers 

8 


3 .. 1 

1 „ 


Doffer .... 

15 

1 .. 

I'li >> 1 f1 

15 

iS .. 

1 "^ 




Each stave is onc-third the WDrking width (if tlie roller, so that 
there .are three staves in each row in all the rollers 


The above covering is rather finer than that used on some other 
finisher cards which are used in the pieparation of slivers intended 
for the same size of yarns. Cards clothed according to the particu¬ 
lars in the above table have, however, been found m practice to gi\’e 
excellent results, and a little consideration should jirove that such 
a scheme of card clothing is calculati'd to jirovide eflicient means for 
treating fibre which requires rather more carding than is considereil 
sufficient for many grades of material. 

The gauging or setting ot the various rollers on a finisher card 
clothed as exemplified will naturally depend somewhat on the w'ork 
in hand, and upon the character of the finished product. For 
medium classes of jute fibre, and when the machine is first started, 
the following particulars of gauging would do very well :— 


Fecit rotter to cytnuter . 

,, ,, ptain rotter 

Feixt stopper to feed rotter 
,, ,, cytinder 

First worker to cytinder 
Second ... 

Third . 

Fourth 

First stripper to cylinder 
Second ,, ,. • • 

Third „ „ • ■ 

Fourth 

First t I first t 

Second j-strippers to! second [workers 
Third j (third ) 

Fourth stripper to fourth worker 
Dofier to cylinder 
Drawing roller to dofifer 
Leather pressing roller to doffer 


No. I ( gauge. 
.. 1<> 

r. l.\ .. 

1. II 
.. 12 ,, 

.. M r. 

.. 

14 •< 

.. M 
.. 14 M 

r. 15 .. 

II I4 " 

• » 15 M 

.. 15 t. 

I ^ in. 

No. 12 ijaugc. 
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If more or less carding were required, the alteration of the gauging 
could be made in the usual way by decreasing or increasing the gap 
between the various rollers—that is, by adopting closer or wider 
gauging—or the speed of the workers could be reduced to obtain 
more cutting, while an increase in the speed of the latter rollers could 
be made for less cutting. 

We might with advantage draw the reader’s attention to the 
difference in the gauging for the, above card and for that of the breakt r 
card already fully described, and also to the difference m the relative 
positions of the drawing rollers and the top pressing rollers with 
regard to the, doffing rollers in these two distinct types of cards. 

In the sectional view of the breaker card illustrated in Fig. 72, 
page 124, and in the sectional view of the doffer and part of the 
cylinder in F'ig. 86, page i6j, no fibre is shown on the pins. The 
arrangement of the doffing roller, drawing roller, and top pressing 
roller in these figures is practically identical with the corresponding 
jmrts in the root comber, illustrated m F'lg. 57, page 94, from which 
it wall be seen that the sheet of fibres passes over the top of the 
doffer and then into the mp of the drawing and top pressing rollers. 
On the other hand, the corri'sponding slie- t of fibres m the sectional 
view of the finisher card illustrated in F'ig. 116, page 206, passes 
under the doffing roller, and then up to the nip of the drawing and 
top pressing rollers. 

In the.description of the carding and cutting action in breaker 
and finisher cards it is usual to attribute the whole of the work to 
the joint action of the feed roller and cylinder, and the various 
workers and cylinder. The relative positions of the pins of the doffer 
and those of the cylinder arc very similar to the relative positions 
of the pins of the workers and the cylinder, and hence it is quite safe 
to assume that a certain amount of combing and splitting takes place 
between the pins of the doffer and those of the cylinder. The amount 
of research on this particular subject is perhaps not sufficiently 
extensive to enable one to say what degree of combing and splitting 
takes place between the doffer and the cylinder, nor what takes place 
between the workers and the strippers. But that some work of this 
nature is performed at both places will, we think, be admitted by 
most who study f;hc general action of carding in the various machines 
which have been illustrated up to this point in this work, and. 
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t the same time, a more or less relatively rorreet estimate ran be 
nade of the work v\hich is conducted at the \ arions points. 

Towards the end of this section of the work we shall discuss the 
arding and combing actions under various conditions of clothing, 
.nd at the same time shall take into consideration the joint eifect 
if the above with the alteration of the sjieeds of the rollers for specific 
mrposes In tin' ineantiine, we jnirjiose introducing tlie essential 
alrnlations in connection with the linisher card. 

The sjx'cd of the cylinder in finisher cards varies in general 
rom 160 to l(So revs, jicr nnn., although the latter sjxi'd is sometimes 
xceeded. The actual sjxx'd which obtains in any case is slightly 
nver than that shown by tlie numerical calculation, the reduction 
■eing due to the sliji which takes jilace between the drum, jnilley, 
nd driving belt. Since this degree of slip is a vaiyiiig quantity, 
o hard-and-fast rule can lx- obsened with regard to it. 

W ith a sjx'ed of 200 revs of the shaft can ying a 27 in. drum, and 
30 in. jnilley on the card, we h.i\e - 


(OO) 


200 X 27 

.!<> 


180 revs, of cylinder T; 


■hereas the actual number of revolutions may ajiproximate to 175. 
ince it is essential, or, rather, ilesirable, that the sjx'eds of all the 
filers should be considered with relation to the actual sjx’ed of 
re cylinder as found by a counter, we shall assume that with the 
Ixive jrartieulars we generate an aitual cylinder sjx'ed of 175 revs, 
er min.- Consequently, if v rejirescnts the percentage of slij), we 
ive — 

(97) 180 — ^ X 180 ~ 175. 

" 100 

,v = 2'77 per cent, sliji. 
s in the case of the breaker card, we have— 

(q8) Revs, of cylinder T X y = revs, of drawing roller A ; 


id the speed of the drawing roller should be sufficient to deliver 
y, 25 cwt. of sliver per day of 10 hours, such sliver to weigh 12 lb. 
ir too yds. ^ 

^Assuming that each sliver from the breaker card weighs 15 lb. 
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per loo yds., and that 12 of these slivers enter the linisher card as 
depicted in Fig. 115, and emerge from the delivery lollers as one 
sliver weighing, as stated, 12 lb. per 100 yds., we should have— 


■ (99) 

hence — 
(100) 


15 lb. sliver x 12 slivers 
Finisher draft 


12 lb. iser 100 yds.; 


, , ,, 15 lb. X 12 silvers 

I'lmsher draft - ,, — IS. 

12 lb. 


Since the identification letters arc the same for both breaker and 
finisher cards, the draft gearing is as under - 

, , A C hi (h , 

(loi) X X j- X jj = draft; 


hence, inserting the above-mentioned necessary draft of 15 ill 
(100), and the values of the wheels e.xcept the unknown change 
liinion F in (lOl), it is clear that— 


(102) 

(l» 3 ) 



7 ^ . 

cl 

4 h 


Ilf) 1 18 

1- X 


15 draft. 


F 


4 X 72 X 116 X 118 
()0 X 48 X 15 X 4 


22'8, say 33 teeth. 


.\nother way of finding the change jiimon F is by ascertaining 
the constant number of the draft gearing—that is, the value of 
all the wheels e.xcept the change pinion F—and then dividing this 
constant number by the draft. Thus -- 


(104) 
(l<'5) 
(I oh) 


A t: 

15 I) 


K ('. 

I >^11 


4 72 11(1 118 

, X ~ X X 

bo 4b I 4 


constant number; 

342. 


and 


Constant number 
Draft 


= change imiion F. 


■^42 

(107) = p 22'8, say 23 teeth as before. 
The production required 

f = 25 cwt. per day. 

(108) , j = (25 X I12) lb. per day. 

( = 2800 lb. per day. s 
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And, since every 100 yds. of the finisher sliver should weigh 12 lb., 
we have— 

(109) 2800 lb. X '*1*2 ib^ = miinber of yards per day; 

and the above divided by boo nuns, jier day gives— 

/ ^ 2800 ;< TOO 

(no) --~ 5<S'8 yds. iier nun.; ' 

' boo X 12 -'2 1 

or dS’Sp X 36 = 1400 in. per niiii. 

, , Delivery 111 niches from A 

III) Now, c r . - the revs, iier nun. 

Lircuiiifeieiice ol A 

of A, the drawing loller; 


(112) 

and sinre- 


4 111. X J'i4i() 


--III revs, of ; 


, , Re\'s. of .A X B , , I 

'”3) R-v^.-^cvim,ler“r J' 1^'"“’"’ 


it follows that— 


III X bo 


-- 38 teeth. 


The nearest cylinder change pinion J would probably be 40 
teeth , therefore— ' 


(113) 175 X Il6'6 revs, of drawing roller .\ 

h'ronl this speed of tlie drawing roller A we can at once find the 
speed of the dotfer. Thus— 

R R 

(iib) Revs, of .\ X ^ ^ ~ doffer; 

* 2 ^ 

{117) 116 — 15 revs, of doffer S'; 

while the speed of the worker is found as under; ~ 

(118) Revs, of doffer S' x X revs, of worker U 

(Note : Wheel S" is numbered 61 in Fig. 118); 

, , 80 68 

(119) I. c., 15 X X yy = Id'dT 
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The formula for the stripper is— 

N 

(120) Revs, of cyluider T x 

(121) 175 X -- 175 revs of strijiper V, 
wluie tile ralculation fur tile feed is - 

(122) Revs, of T X X X .1 revs, of II, 

(123) I. (•., 175 X - - X :< = yvSa revs, of feed H. 

' IP) ll.S ' ^ 


If now we collect all the essential data with regard to speeds from 
the above calculations, and coinert the rei's. per nun. into the cir¬ 
cumferential speeds of the various lollers, we can provide a useful 
table of speeds. The ciiciiinfeiential sjjeeds in the iiiHlermentinned 
table are calculated from a jxunt about midway between the lengths 
of the exposed iMiis, and this [loiiit is considered as the working 
diameter of the roller ■ 


N.TlllC uf killllT. 

Rryi.lu- 

tnmv piT 

Miimlc 

WnlKlII,- 

Idl.l’lll tci, 
In. 

WcrKiiig 
(. Ill tiui- 
fen luo, 

1,1 

Sill f.p f 
Sj'icii per 
Mumtu, 

III. 

Surf.K c 
S|.M.,1 per 
'limilc, 

1 t 

Cvlindcr V . 


3 

^ 33 ' 3 l 


22(>7'23 

]‘)r.i\\in^' roller A . 

1 !<>•<) 

4-0 

12-37 

I405 00 

122-1 } 

Doltcr S' . . . 

ISO 

i'> 3 

31 ^^4 

777 'i.K) 

() p8t) 

Worker 11 . 


9 3 


4 ^2 (>7 

1<> i >5 

Stripper . 

ly.v* 

11 iS 

33 ' U 

(h84-5o 


I’ ced rtilliT H 

7 '^4 

4 'o 

’ 12-57 

yU'SS 

8-21 


Constant for Uratt -- 342. 
Pratt used iii almvc — 13. 


The above particulars could, of course, be varied to suit special 
requirements. For instance, if it were desired to produce a finisher 
sliver weighing 10 lb. per 100 yds. from the same weight of breaker 
sliver as before—that is, 15 lb. per too yds.—the work could be done 
cither by altering the number of slivers at the feed, or hy altering 
the draft. In some cases it would be necessary to alter both. 

It is a commop practice in many mills to use 10 slivers at the feed 
instead of 12, as illustrated in Fig. 115, and if the former number 
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were used, with the same weight of 15 lb. per luo yds. of bleaker 
sliver, we should have the following 

^5 *'’• s’*' '''' '< I" slivers „ 

(124;-rorr,.TT77“:r,:.:f. ‘ ---to ib. per 100 vds. 


( 1 ^ 5 ) 


I'lnishei draft. 
15 X 10 


10 


■ 15, the limsher draft as before. 


If, however, 12 slivers were used, as in foniuil.i (qi)), the eali ulation 
would be as under 


(I2f,) 


(127) 


15 lb. sliver 12 shvei- 
I'liiisiiei draft 

l.T ■ 12 
10 


10 lb per loo \(h 
iS of a di.ift. 


The general calculation is as follows 


(128) 


\\ eight of breakei slu'er ■ nuinbei of 
slivei s at feed 


the limsher draft. 


Weight of reciuired linishei sli\er 

'Ihe above change to 10 lb ])er too yds. for the fmisher shxer. 
With a leipiired jTrodiiction of 2S00 lb. jx'r day, would iiatiirally 
alter the speed of the drawing roller .\ Thus - 

TOO vds. 


(129) 


(13V) 


2800 lb. 


TO lb. 
28,000 vds 
()Oi) mins j)ei d.iv 


28,000 yds, per day 
-s )(c6 yds. pi'r mm , 


or 46'6 X 36 == 1680 in. ]xt mm. ; and, since the circumference of 
the drawing roller A is I2'57 111. (see the above table of speeds), it 
follows that— 


(131) 

■ncc to 

(132) 


ifi8n in. 


I 33'7 re\s. jier min. of the drawing roller A. 
ion J under these condi 
46-tooth jiinion for J. 


12-57 

Hence to find the cylinder |iinion J under these conditions'we hav 
133-7 8 60 


The above alterations would also change the speed of the duffer, 
and that of the worker, and if these altered speeds were unsatis¬ 
factory, the necessary changes w-ould have to bc^ made to suit the 
degree of carding or cutting of the material under process. This 
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phase of the cpiestion is usually judged after the above-mentioned 
changes have been tried. 

• In nearly all cards there is provision made to minimise damage 
to the machinery in case of any obstruction in the working. This 
provision is known as a " pitch pin,” and such pins are strong enough 
to effect the necessary drive when all is working satisfactorily; but 
in case of any serious obstruction, the pin is severed, in which rase 
that particular ]iart of the drive is arrested. Such pins arc inserted 
at the most convenient point in the feed-gear in both breaker and 
finisher cards. The pitch pin for Fig. iid is situated in the circular 
plate immediately behind wheel ( 1 , see Figs. 124 and 125. 

Referring again to the card illustrated in Figs. 115 to 121, we 
reproduce on a larger scale a few illustrations of details. In con- 


d 



nection with the feed' cloth roller, FTg. 123 shows parts which are 
provided for stopping this roller suddenly for any particular reason. 
The cloth roller shaft-wheel b niiis loosely on the shaft 34, and is 
driven from the feed roller shaft 22' by the wheel a. A prong clutch 
155 on the shaft 54 has corresponding parts 156 on the side of the 
wheel b. The clutch and shaft are jirovidcd with the usual feather 
ainl key-seat, by means of which the clutch may be slid on the shaft 
34 and driven by the wheel b. The two views in Fig, 122 show the 
two halves of the clutch engaged for driving and disengaged re¬ 
spectively, while the two views in F'lg. 123 illustrate the prongs and 
recesses in the two halves of the clutch. In all the views the driving 
jirongs are shown in black, whereas the driven prongs are stippled. 

.■\s already stated, a safety arrangement is invariably applied 
to the feed gearipg to sever the connection between the feed roller 
and a portion of the gearing in case any obstruction is accidentally 
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introduced at the feed sheet and roller. This sinyrle and effective 
jirovision is illnstrateil in Fii;. 124, and receie’es the technical name 
of " pitch pin” or "slip pin.” The pm 157, shown in solid black, 
passes through a plate or disc 158 on the arm of the wheel (i, which is 
loose on the shaft 22*, and also tliiough a coiresjxiiidiiig jilate 159 
which is fi.xcd to the sh.ift. 

The pin 157 should be of suHicient strength only to diive the 
roller under normal conditions of feeding .Any abnormal condition, 
such as the introduction of too much material, or of some foieign 
substance at the feed, should cause the imi 157 to she.ir and thus 
prevent the roller from rotating. In Fig, 124 part of the wheel is 




Fio 


lij. 


cut away m order to show the pm 111 the arm of the whei'l and in the 
two 4)lates. Fig. 125 is a front elevation of the tirins of the wheel 
with the [ilate 158 behind, and the round black dot 157 shows the 
position of the pm in one of the arms of the wheel. 

The construction of the leather-covered [iressing roller .A' is 
illustrated in the four views in Fig. 12(1. A hollow last-iion roller 
with built-up ends forms the base of the roller as shown ill the upper 
figure. The preliminary covering of the roller is also shown 111 this 
figure, and consists of a layer of wool plaidiiig wound round as indi¬ 
cated, and the edges sewn as demonstrated 111 the lower figure. 
The second layer of wool pkiidmg is shown m the middle view, and 
is woupd on, as clearly indicated, in the reverse direction to the 
first, A third layer of wool plaiding, wound m the same direction as 
the first, is shown in the bottom figure, and part of each layer, with 
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phase of the cpiestion is usually judged after the above-mentioned 
changes have been tried. 

• In nearly all cards there is provision made to minimise damage 
to the machinery in case of any obstruction in the working. This 
provision is known as a " pitch pin,” and such pins are strong enough 
to effect the necessary drive when all is working satisfactorily; but 
in case of any serious obstruction, the pin is severed, in which rase 
that particular ]iart of the drive is arrested. Such pins arc inserted 
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Referring again to the card illustrated in Figs. 115 to 121, we 
reproduce on a larger scale a few illustrations of details. In con- 
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nection with the feed' cloth roller, FTg. 123 shows parts which are 
provided for stopping this roller suddenly for any particular reason. 
The cloth roller shaft-wheel b niiis loosely on the shaft 34, and is 
driven from the feed roller shaft 22' by the wheel a. A prong clutch 
155 on the shaft 54 has corresponding parts 156 on the side of the 
wheel b. The clutch and shaft are jirovidcd with the usual feather 
ainl key-seat, by means of which the clutch may be slid on the shaft 
34 and driven by the wheel b. The two views in Fig, 122 show the 
two halves of the clutch engaged for driving and disengaged re¬ 
spectively, while the two views in F'lg. 123 illustrate the prongs and 
recesses in the two halves of the clutch. In all the views the driving 
jirongs are shown in black, whereas the driven prongs are stippled. 

.■\s already stated, a safety arrangement is invariably applied 
to the feed gearipg to sever the connection between the feed roller 
and a portion of the gearing in case any obstruction is accidentally 
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Figs. 128 and 129. The sliding bracket 116 appears in all, but the 




square-threaded screw on the shaft 118 for moving the bracket ri6 
is shown only in Fig. 129. A stationary bracket 115, fixed by means 
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of the '-TShaped bracket i6o to the frame 29 of the card, carries the 
sliding bracket 116 to which is attached the fork 117, as indicated in 
Figs. 128 and 129. The sliding bracket is moved by the hand-wheel 
120, shown in all four figures, and the above-mentioned square- 
threaded screw in Fig. 129. A safety catch i6r, shown detached on 
a larger scale in Fig. 127, is hinged on the sliding bracket €i6 as 
shown in the latter figure. When the card is stopped with the belt 
on the loose pulley Yk as shown in Figs. 127 and 128, the bent end 
of the catch 161 lies over the end of the fixed bracket 115, and there¬ 
fore prevents the automatic movement of the belt and belt fork. 
Before the card can be started, it is necessary for the attendant 
to raise the catch 161 clear of the end of the fixed bracket 115. As 
the bracket and fork arc mo\’ed along when desired, the catch 161 
slides on the upper surface of the fixed bracket as indicated in 
b'ig. 129. 
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FIVE-PAIR I'lNISMIili CAKII AM) t OMI'A K'l s( )N OF llNIslllK CARDS 

For the procUuiion of tlio hncNl cI.isms of y.iiii', ami for uhicli 
the ordiiiarv -l-pair card is not coiiMilcicd adci|iialclv adapted, it 
is usual to ronstuu'l a c ard eap.dile of aeeoiuuiod.itinp' iiioie p.iirs of 
rollers. In Fit; i ;o we ilhislrati' a luaehim' whu h has bt'eii siiei ess- 
fully introduced into some pite mills for such worh. The machine 
eontams, as shown, five ])airs of rolli is with complete loller feed. 
In.this illustration the ]),ith of the lihre lhiout;h the whole of the 
machine is demoustiated. 'rims, two sliver cans 20, one from each 
of the two rows, are shown with the shvers p.issnif; on to (he feed 
cloth I, from which they aie carried hetwe'en the |)ins of the two 
rollers, II and If, which constitute what is known as a “ ])oicii])me 
feed.” As is usu.il with this foim of fec'dmi,', a fc'ed stri|i])er If is 
introduced, the reason for which, it will be seen, is that the fibre 
is carric'd partially tound by the lower feeci roller II m which the 
pins are sc‘t, so that ])ait only of the fibre is removed by the ])ins of 
the cylinder T at this point. 'I’lie lemainder of the libre is carried 
partially round by the rollc-r II, as indicated, and is then removeci 
from the pins of this roller hy thc‘ puis cif the feed stri|)per If. 

The fibre thus jiasses to the pins of the cylinder, and thence in 
succession to the action of the live pairs of rollers, f, V‘, etc., as 
already described. The removal of the cardc'd fibre from the pins of 
the cylinder at and by the pins of the cloffer S' on the underside of 
the latter is also clearly shown. I'rom this point the libre enters 
the nip of the drawing roller .A and the- IcMther ])ressing roller .A', 
then passes down the conductor 17, in which it is contrac-ted as 
usual and delivered from the mouth to the delivery rollers X and X', 
where the fibre is broken off in the drawing. It will be understood, 
however, that the sliver jiasses round the horns or upright studs 2 
on the sliver plate 6 e.xactly as demonstrated in Kig, 120, and then 
to the side delivery rollers 10 and ii, also shown in the latter figure. 
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There are three distinct and widely applied methods Of feeding 
or conveying the slivers into the finisher card. One of these, the 
porcupine feed, has just been illustrated in Fig. 130, and is most 
suitable for feeding the cards when the load is light. In such a 
method it is evident that the inns of the two rollers could be set to 
intersect if desired, while the ])lain idler feed, sliown in Fig. 131, 
offers no such clioice. This arrangement, however, illustrates the 
large feed roller H which is being approved by many users. Fig. 
132 illustrate s the usual " shell fe'cd " where the feeil roller is covered 
with lags or staves with the usual complement of pins. 

Ill connection with such a large and important subject as card 



construction, it is clear that there will be a great diversity of opinion 
as to the jxirticular design of machine and the arrangement of the 
many parts for different types of work, and even for the same typo 
of work. In order to be able to locate any or all of the main organs 
of the machines, and specially to show the particular kinds and 
sizes of gear-wheels used, we have selected a number of the most 
widely used machines, and have rcjiroduced diagrammatic drawings 
of these in Figs. 133, 134, and 135 m a form which should facilitate 
the selection of the various sets of gearing for connecting the different 
parte necessary for the proper regulation of the speeds. 

These illustrations in Figs. 133 to 135 are supplemented by 
two tables, one fpr the half-circular finisher cards, and the other 
for the full-circular finisher cards; these two tables give the sizes of 
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all the rollers, and the number of teeth in the wheels, so that the 
calculations for any of the machines illustrated may he made by 
reference to the letters and numbers which are common to all, and 
to the types of calculations which have bee;i fully demonstrated. 
For the sake of variety only, extremes of change pinions have Ix'cn 
inserted in manv of the diagrammatic drawings, but the full range 
of each set of changi’s will he found in the t.ibles. 

The inset in Fig. ijg illiistiates the (loiter ge.iriiig in the two 



full-circular cards. The to]) inset 111 Fig 134 is the doffer gear for 
the two top cards, while the bottom inset is the doffer gear for the 
two bottom cards. The inset 011 the left m FTg. 135 is the doffer 
gearing for the Fraser card, while that on the right is the doffer 
gearing for the Combe-Karbour card. 

The titles “ Fairbairn,” " lorwson,” “ Combe-Barbour,” refer 
to the individual firms of the combine Messrs. Fairbairn Lawson 
Combe-Barbour Limited, Leeds and Belfast. 

In the “ Lawson” card illustrated in Fig. 135, the workers are 
driven direct from the doffer by the wheel marked L, which will be 
PART I. Q 
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Distin- 
gui^iiniK 
Letter or 
Nuinlx r. 

I'airbairn 

3pair. 

I'airbairn 

4 p,nr. 

Lawson 

I.aw'son 

4 pair. 

Low 

3pair. 

I-OW 

4-pair. 

r rascr 
3 - 1 'iiir. 

A 

4 in 

4 in. 

4 111. 

4 in. 

4 in. 

4 m. 

4 in 

H 



72 

72 

52 







80 




1> 


28 

18 

iK 

20 to 38 

.'0 to 38 

20 to 38 



1 JO 

g8 

13 " 

I JO 




20 to 60 

iK to jH 

18 to 28 

24 

25 



T ?0 



I SO 

J to 

1 30 


11 

io| m. 

loi 111 

<rl HI 

3O to l>0 

1 2 in 
t't to OiJ 

1 if in. 

4 s to fro 

loj m 

50 to 70 

48 to 60 

Jv 

k' 

1, 

L* 

■■> 

t/O 

30 to 48 

3 ^' 

120 

20 to 6<> 

nt> 

I v> 

28 to 3r> 

lt>’ 

13b 

:8 to 3<> 

1 so 

9'- 

lofi 

34 

t8 

H8 

84 

1 I 2 

28 

28 

80 

108 

30 

33 

88 

N 

0 

14 in 
iH m. 

14 in 

15 111 

lO III 
jH in 

l(t in 
iH 111 

t i in 
i(> III. 

16 III 

14 in 
iH in 

P 

0 

24 

“14 

32 

b\ 

24 

48 

2 8 

24 

3() 

4 2 I 

34 

32 

34 

32 

:8 

S 

S‘ 

T 

U 

.,0 

i3i ’0 

4')J i" 

(>i in 

94 

lot in 

4*4 III 
Him 

<)l, 

I^i m 

4 '>i in 

i.>'l in 

iiS 
i<)l in 

49 i tn 
') 111 
i:i in 

171 in 
toin. 
oA in 

1 ti m 

I lO 

i‘(J in. 

I'll "I 

8i in 
loj in 

104 

1.)? in. 

4'>1 in 
<it in 

13! in. 

X 

Y an.l V* 
Z* 

<-5 

41 in 

24 or 30 in 
14 in 

51 ni f;2 

4I «) 

24 or to in 
14 in 

4i in 

24 or to 111 

7 ^ 

41 in 

24 or to in 
14 III 

72 

111 

24 or to in 
14 III 
<H) 

in 

24 or to in 
14 III 

<)0 

24 or 31J 111. 
14 in 

04 
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II 

J 

K 

K' 

1 . 

1 ‘ 

M 

N 

O 

P 

Q 

1< 

s 

S' 

S” 

T 

u 

V and v 
V* and \ ' 
V* and \ ' 

X 

Y and Y 

Z» 

65 


Dir-tin- 
gui'-lunK 
l.etUT <ir 
Nniid>er 

I'.iirbairn 
4-pair 
Kolh r 
leirtl 

Fairbaini 
S-p.air 
KolU r 
Feed 

A 

4 in 

4 in. 

13 

73 

73 

C 

104 

104 

D 

32 


R 


96 

I' 

20 to 60 

20 to 60 

U 

96 

i)h 


•4 \ 8 in 
20 to (m> 

7- 


90 

14 or 16 in 
18 & 15 in 

24 

60 

28 

84 

in. 

84 

49I in 
8^ in 

'4 

loi in. 

- 4 in. 

24 or 30 in 
14 in. 
22 or 23 


8 in. 

4<) to 80 

72 

64 

06 

14 in. 

I4 in. 

24 

60 

28 

84 

14 or 18 in 
84 

40l in 
• 7 t in 
9lin. 
9J m. 
9i m 
4 in 

24 or 30 1 
14 in 
23 or 52 



(.oinbo- 

I awsnn 

1 OW 

Low 


Harbour 

4-pair 

4 Riir 

4-pair 

R.>llir 


Slioll 

Roller 

Shel I 

leid. 

Shell 1 i-eel 

rce.l. 

i e(d. 

1 eeil. 

4 m. 


4 in 

4 in. 

4 in. 

b8 

72 

bo 

(>o 



63 

72 

72 



20 to 30 

48 

48 


1 I 2 

96 

116 

104 


20 to 40 

20 

20 to 40 

lO to 34 

120 

VO 

96 

118 

156 



4 in 

4 in 

3 in 


32 to 68 

3(1 to 64 

30 to 60 

30 to 60 

6(» 

72 

— 

72 

72 

84 

28 to 36 

50 to 100 

Sof S'l 

64 

64 

24 


9'> 

88 

88 



l6 in 

16 in. 

lO in 


20 & 18 in 

24 in 

16 in. 

16 m. 


24 

18 to 23 

24 

. 24 



36 

54 

54 



22 

28 

28 


88 

102 

- 88 

88 


134 in 

x6j in 

i6i in. 

16A in. 

_ 

80 

50 to 38 


80 


49I m 

491 in 

49lin. 

49i m. 


sl in. 

9 111 

Vj in. 

9^ 111 


12I in 

11& m. 

Ill in 

iii in. 


I m 

<ij in. 

iii in 

iii in. 

9I in 

in 

4lin. 

4) in 

4ll"' 

. 30 or 36 in. 

24 or 30 in. 

24 in. 

24 or 30 in 

24 or 30 in. 


14 in 

12 in. 

^4 m. 


22 or 23 

66 

72 

48 

60 


• Whon the feed roller IS increasea 10 o in. aiaincici, mic 
whkK? is used in these hne card*-« 44 end 49. in order to gtve the correct surface speed. 
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the change wheel; the equivalent of K is represented by the wheel 
marked S on the other side of the doffer. Thus - 

P K I 

(133) Revs, of A y y X ^ --- re\ s. of worker. 

Where the diameter of the doffer in increased* and this is done in 
some cards—the number of teeth m the wheel S is increased in the 
seme ratio. 



CilArTER XV 

PINS AND PINNINd 

'I'liK illustrations which have been introduced in connection witli 
breaker and finisher cards, and the data concerning the design of the 
cards, together with the gauging and otluT details, arc calculated 
to convey a reasonable impression of the machines and the functions 
W'hich they have to perform. But the information suiiiilied deals 
chietly with methods and princijilcs, and it is necessary to particu¬ 
larise when any definite type of work has to be accomplished. 

'Idle class of work which one expects to be delivered from the 
cards, and wliich will be delivered, depends partly upon the condition 
of the macliinc, partly upon the relative speeds of the various rollers, 
and partly—and perliaps mostly upon the, condition of the |)ins 
in .the clothing of the various rollers. 

When one considers the nature and amount of work which has 
to bo performed by the pins as a whole, and particularly by the pins 
of the cylinder, one is not surprised to find that a considerable 
amount of wear and tear taki'S place, and that the constant friction 
between the fibres and the pins is exceptionally severe on the pins 
of the cylinder of the breaker card, and in a lesser degree on the 
corresponding pins of the finisher card. 

The particular way in which the pins arc worn by constant work, 
and the positions of the worn parts, arc emphasised in Fig, 136. 'I'his 
is a photo-micrograph of a number of pins which have been removed 
from the staves of cylinders in breaker and finisher cards. Pins 
Nos. I and 5 are from the latter, while Nos. 2, 3, 4, and 6 are from 
the former. 

It will be observed that the very sharp points with which new 
pins are provided have been completely worn off the pins reproduced 
ill the illustration, and that a second point of a kind has been formed 
on each pin; also that there has been a considerable amount of wear 

22S 
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on the front and sides of the pins. In Nos, 4 and 6 there are three 
groows. 

So long as the pins remain even as illustrated they will eontimie 
to split \i]) the stricks and to eoinh them, but it will be evident that 
the manner in whieli these 0|)eratioiis aie performed by worn ])ins 
will be different from that which will obtain when the pins are in a 
perfect condition and jxissi'ss tlu' correet taper fiom the root to the 
))oint. The smooth ]>ins can force their way through the stricks, 
but the grooves which a|)i)ear in the |iins after a iieiiod of use, and 
as exemplilied in Tig. ijii, have a tendency to hold foi a lime short 
lengths of line libre ; these fibres collect, and when removed at some 



12 3 a .v '> 
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moment in the cycle Of operations, are depositi'd in small bunches 
termed “ neps." The presence of these ne])s imparts an unsightly 
appearance to the yarn, introduces trouble in subsequent processes, 
particularly in the weaving of very heavy cloth, and results in an 
inferior finished product; while the fault thus produced by the 
accumulation of small fibres, first in the grooves in the pins and 
ultimately as neps in the yarn, is obviously due to delay in reclothing 
the card. 

A periodic renewal of the pins is essenti.il m order to produce 
satisfactory work, and the time which is allowed to lapse between 
successive renewals wall depend not only upon the class of material 
which is being carded, but also upon the class of pins with which the 
staves are filled. 
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The practice observed in most of tlie mills is to fix a rc'gular jicriod 
between snccessivc renewals, the time thus fixed having been decided 
u])on as a result of observations and experience in general. When 
the life of a pm, so far as its effective use is concerned, has been found, 
arrangements are made to establish fixed periods for a systematic 
renewal of the pins. And since the particular requirements of the 
different mills may call for rather different methods, it would be 
unwise to slate any definite 111110 for the renewal of jiins on any 
individual card or system of carils. It is well known, however; that 
It has been found necessary 111 some cases to change the cover of 
the cylinder of thi- breaker card entirely, or to renew all the pins 
every six months. • 

If, however, after six months’ work the pins are woiii as shown in 
Fig. i jb, it will be obvious that iiractically all the pins will be 111 the 
very worst condition with regard to the production of a satisfactory 
sliver, and that this gradual deterioration of the [Uiis, which decreases 
the efficiency of the combing action, will dale from the time when 
the first grooves coninienced to be made in the previously perfect 
I'ins. Hence, instead of renewing all the pins at one time, it a]>pears 
to be a iiiiich more satisfactory method, in regard to this tyjie 'of 
clothing, to complete the renewal in stages, such stages being spaced 
apart to suit the local conditions. Thus, one quarter of the pins 
might be renewed every si.x weeks, or half the pins every three 
months, while the best work would probably result where the coni- 
jilete renewal was done 111 the inaximuiii number of stages.; Any 
method of inteniiittent partial clotliang as suggested would enable 
a certain proportion of the covering to be m quite good condition 
during practically all the time that the card was in work. 

. The ])ins in the finisher cards will require a somewhat modified 
system of renewal; but, in general, thi pins arc subject to the same 
kind of wear, and must be attended to regularly to kcej) up the 
quality of the slivers. The pins in the workers, strippers, and doffer 
must also receive attention, so that all the jiarts may, as tar as 
jiossible, maintain a high standard of efliciency in the cycle of 
ojjcrations. 

It is equally important to see that the gauging between the 
various rollers is accurate and correct, and that all the rollers are 
as clean as possible'and running freely in their bearings. The speeds 
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of those which are driven in relation to each other by \vheel-i;e.innR 
will, naturally, maintain their relative values no inattei uiiat 
fluctuations there may be bi'tween the main driving pulleys and 
belt. On tlie other hand, the strippers, which are driven, as already 
demonstrated in Figs pli to i).S and io|, by an endless Ix ll whicli 
grips only a small section of some of tlie pulleys, are subject to 
wiriations, and since there is a tendency foi dust to collect on 
the surfaces of the belt durin.g the working of the m.Khine. .iny 
little irregularity in this llexible dri\e, due to these oi otlier 
causes, may result in a slower speed of the stiippcr, with a 
conseipient inefliciency of work. 

The correct adjustment of the shrouding and the boxing will 
aid materially in the jiroduction of good woik. 'I'liat p.irt of the 
boxing on the bre.iker card which is eonci-ntiic with the cylinder 
(see Fig. 72), and extends fioiii tin* dolfer cover to the feed roller, 
should be fitted very closi'ly to the jioints of the jans of the cyhuder. 
In the same way, the boxing .it.the front of the limsher lard, and 
in the same rel.itive jiosilion ,is the abovi', must lit closely to the pins 
of tile cylinder. 'Fin' strijijx'r box must be set correctly to the tin 
cylinder in order to jirevent an undue amount of waste, while all 
the boxing should be m.ide of clean jiiiie, fixed firmly m jiosition, 
and braced stiflly to jireviait sjuing. 

Since all these jioints recjuire can-fiil adjiistinent and su|iervision, 
it IS desirable that there should be a resjionsible jieison m this 
dejiartinent to attend to thi'se details, for if the work be done care¬ 
lessly and indiscnminately, tin; resulting sliveis will be unsatisfac¬ 
tory. Moreover, the lardmg de|).irtment will yield the best results 
when careful and generous treatment is jiractised, and when eai li 
one engaged 111 it is made const 10ns of his or her own imjHii t.ini e as a 
unit in the jiroduction of a jierfect yarn. 

There is another jihase of the subject whiih affet ts both the 
production and the character of the work, and that is the jiosition 
of the Jims themselves in the staves. The best results are likely to 
be obtained when the jiins are arranged in the stares, or " groujied,” 
as it is technically called, to give the maximum .iinount of cutting 
according to the number of jiins in the stave or the number per 
square inch. They should be arranged so that they will act on as 
much of the fibre as is possible with regard to*the width. Even 
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when a minimum number of pins is used per stave—and there arc 
great differences in the numbers used,—they may be arranged in 
groups which will cover effectively as much of the surface in carding 
as is considered desirable or advantageous for the character of the 
work. 

Fig. 137 has been drawn diagrammatically to illustrate a few 
different methods of grouping. All the pins are shown the same 
thickness and equal proportionately to the tliickest pins usqd. 
The actual wire-gauge numbers will be stated in the specifications 
of card clothing. 
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At A the groujiing is in threes, as indicated by the three short 
solid lines at the left-hand bottom corner; two units of the grouping 
appear in the vertical direction and five units in the horizontal 
direction. The same number of units in the horizontal direction 
is shown in each diagram. The dots at A represent the positions 
of the pins for the cylinder of a breaker card, and the dotted lines 
indicate that the pitch of the pins is § in. by | in. The pins are 
medium thickness. 

At B the grouping is in fours, and is again for the cylinder of a 
breaker card. There is one unit of the grouping in the vertical 
direction, while tl\e pitch of the pins is § in. vertical and in. 
horizontal, and the pins are thick ones. 
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At C the groupiiif; is in lives ; the pins are tliiek and (nr a worker. 
There is one unit of the grouping in the vertiral dirertion, and the 
pitch of the pins is .! in by .( in. 

At L) the grouping is in lives ; the pins are small, and the arrange¬ 
ment is for the cylinder of a linisher card. Theie are two units of 
the grouping in. the \-ertical ihrection, and the jntili of the jiins is 
J in. by in. 

At E the grou])ing is 111 sixes; the' pins ari' thin, and the schi'ine 
is for the cylinder of a iinisher card. Theie is one unit of the group¬ 
ing in the vertical direction, and the |)iti h of the pins is J, m. by 1 in. 

-At F the grouping is in se\ ens ; the pinsaie medium, and a 1 ranged 
for the cylinder of a breaker card. There is one unit of the grouping 
in the vertical direction, and the pitch of the ])ins is in. liy 111. 

The above are simply a few selections to iiidieale the orders of 
grouping. A great variety of card clothing is used (or practically 
the same class of work'. 

It must also be leiiunibered that although many sjiinners may 
be making yarns of the same si/e or (onnt, the class of libre which is 
being employed for such a count may vary' consi<l<'rably' in tin' differ¬ 
ent mills, and this in itself is a factor in the choice, not only of the 
clothing, but also of many other considerations 

; In dealing with card clothing it is obvious that, in view of all 
these variations, one is handicapped to a certain extent in legard to 
pinning alone, for it is only safe to assess the true value of one 
covering in comparison with another covering when all the other 
factors are approximately constant It is therefore wise to remem¬ 
ber that there are three points of action in carding whu h are change¬ 
able or v'ariable—speed, ganging, and limning,-- and that if a definite 
type of clothing be made fur all cards m work for slivers to be spun 
into the same count of yarn, theie would still remain two points at 
which suitable changes could be made to meet all individual opinions 
regarding the necessary conditions for the production of high-class 
carded fibres.' 

The diagrams in Fig. 137 indicate that the pitch of the pins may 
be as wide as J in. or as little as ,J in,, dejiendmg upon the kind of 
card roller in the card, \\’hen the pitch is 'J m. by } in., there will 

be— 

I si| in . _ 4 ^ t 
ii in. X J ill. i 3 


(134) 


6 * 

— i-y pins per sq. in.; 
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while in other c^ses there will bc- 


11 A pitch : 

10 16 

11 11 = 

12 1 

2'11 pins per sq. in. 
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stavi'^ 

; for the 

cylinders 

of 

breaker cards are commonly 


arranged with pins the pitch of which varies from ] by i to ,''n by . 
these, according to the above table, represent from I'y to 3'i(> pins 
per sq. in. of surface. 

The area of the cylinder cover for an oiilinary 4 ft.-by-(i ft. 
cylinder, measuring qi)^ in. over the wooden staves, and reckoning 
the full width of 6 ft , will be — 


(1,55) 40-25 X ,ri 4 i<' X 72111. ;-^_ii,i4o sq. in. 

Hence the total number of jmis in the cylinder will be - 

Number of square inches X inns per sipiare inch total number 
of pins. 

Therefore if the pitch be J by ij, as in the coarsest mentioned in 
the above table, there will be — 

{13O) 11,140 X 1-77 ■— 10,71s pins; 

while w'ith the other e.xtreme of pitch, j'k by the result will be— 
(137) 11,140 X 3-16 ^ .75,202 pins. 

Thus the effect of the carding due, to the pins alone with the pitch 
of by 15 as compared with the pitch of J by would be nearly two 
to one, provided, of course, that the grouping in the two cases was 
the same. 

With 'a cylindbr speed of 180 revs, per min. the number of 
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contacts between the fibres and tlie pins in oiie*lion/ontal line 
would be* -- 

, J.V } by 2 pitch. i.|,7l.S \ iSo i,ip),r,(ii 

^ ' r.i .. i”,i M . . 13 ,.rc- 1. iSo h, py,, p,u 

— results which appear incredible in connection with coniparativelv 
coarse ])ins and ftroupiiift, and which show an iin rease ni cardiiifi 
111 the finer clotliinfj ovei the coarser elothiiift which is hardly 
reaysable. 

The subject of cardint: is an nn]>ortant and e.xteiisue one, and 
since e.xjierts differ greatly in regard to the best means to be adopted 
for prodiictton consistent wtth good woikmaiiship, it is well-nigh 
impossible to fix upon an tm.issaiLibh' b.isi,, with regaid to the 
system of pinning; at the same time much may be gained by a 
reasonable exposition of the inethods in vogue and by suggestions 
oif p'arioiis kinds. 

\\'(' enter upon the subject with a full knowledge of many of 
the dilhculties which are in the way of a (lelimte setth ineiit of .i much 
disputed subject, and are well aware that we are mvilmg ciiticism 
from various sources; nevertheless, tlii' disiiission of the subject 
is bound to bring about more definite ideas about jimning, and will, 
we hojie, lead to a helpful solution of a jiroblem which Ins jierjilexi'd 
many of those wlgi have not had the ojijiortumty of testing what 
appealed to be plausible theories. , 

From the begmmng of the last century, when tlie late .Mr William 
Ihowii commenced Ins exjieimients on the raiding of fow, uj> to the 
jirescnt time, it might lie said that, with few exo'jitions, c.ird cover¬ 
ings vary not so much from the ideas of those in charge as to 
jirecedent. 

When a carder is in difficulties, or w'hen he wishes tor any reason 
to make some chatige with the object of iinjiroving his oiitjitit, it is a 
common practice to discuss with other members of the trade the 
various points in the jirocess. And if he is successful with his object, 
and tabulates the information which he has gleaned, with the full 
knowledge that each carder ajijrears to have his inachmes working 
efficiently as far as can be seen, and that therefore the jrinning, 
speeds, and gauging are ajifiarently correct, he will in most cases 
come to the conclusion that it is unnecessary to make any radical 
change, because one or other of the points discussed will probably 
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be similar to Ins own. And one can scarcely blame him for being 
reluctant to make a great change, because there is always the chance 
of the new conditions being worse than the old. Of course, such a 
procedure may not point much in the direction of development 
to an inquiring mind, but it possesses the element of safety for a 
time, and hence the fact remains that the conditions regarding the 
work vary very little in most places o\’er considerable periods. The 
machine makers can always recommend a satisfactory covering 
for ordinary work, but it is natural to assume that they themselves 
arc guided by the e.xperience and advice of their clients, and thus 
when any parttcular arrangement gives satisfactory results, the 
matter may end there for the time. 

A statement of ]>art of what has already been done in regard to 
pinning may help to show that some of the above statements may 
be relied upon. A long association with the jute trade, and a list 
of accumulated facts, would enable one to make comparisons of 
the existing systems, and in doing so some very curious results 
wotild be disclosed. 

For example, the ]>itch of the jnns in the coverings of the cylinders 
for breaker cards engaged m the making of slivers for 8 Ib. yarn 
(which may be taken as the basis of the jute-spinning industry) 
varies from , by J to by as already shown. If these two limits 
of covering give ecjually good results- and the spinners evidently 
think they do, or a change would be made,—they show that either a 
wide range of covers is (piite suitable, or that the pitch of the jims 
is not of great importance provided that certain other adjustments 
are made that would correct any defects of the covering so far as 
the pitch of the pins is concerned. In addition to these diverse 
spacings for use in connection with slivers for 8 lb. yarn, it is well 
known that slivers for many other counts of yarn, and differing 
widely, may also be carded on those machines with apparently 
satisfactory results. This also indicates that other conditions may 
influence the actual result. 

If all these statements of facts and the deductions made are 
admissible, the inertia with regard to pinning is explained to some 
extent. Notwithstanding this platform of safety, we enter into the 
discussion with the hope of providing the nucleus of a possible base 
for card covering''or clothing. 
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At the outset there will be a few objections which inif,'ht be seri¬ 
ously urged against the adoption of any standard system of pinning. 
The first may be that the usefulness of a machine is measured m 
some degree by the range of articles which can be produced by it 
without any costly and lengthy alterations. But this objection is 
at once met by the fact that all kinds of pinning seem to give good 
results. And even if the different kinds of pinning do a|)pear to give 
resylts, it does not follow that the subject is unworthy of fiirtlier 
inquiry, or that the last word has been said legarding the jiossibilities 
of research on the subject. 

.Another objection may be the fact that the jute libre varies in 
different seasons. This, however, jrrovKles one of the best arguments 
in favour of standardisation of the jiinnings ; first, because there 
must be rejx'titions of the variation o\’er siicceedmg jieriods of time ; 
and second, because if a suitalile standard were found and adojited 
It would be jrossible to eliminate one of the present factors which 
have to be considered and altered when the n.iture and (juality of 
the fibres change. It will be evident that if a satisfactory standard 
equipment of the staves or clothing could be established, the sjieeds 
and gauging alone would require attention, and conseijuently the 
carding might be more jierfect and more easily understood or 
successfully conducted. 

In our e.Njilanation of the necessary reijuireinents for the opera¬ 
tion of carding we mentioned the desirability of securing uniformity 
in the length and diameter of the fibres which are considered most 
suitable for use in the production of an ajipro.xiinately jicrfect thread. 

To fulfil these requirements as coinjrletely as jiossible it is not 
unreasonable to assume that, for a definite count or number of yarn 
made from a particular quality of libre, some standard dimensions 
of that fibre would result m a yarn which would be siijierior to that 
of any other yarn made under different conditions .And if this 
assumjition is correct, we venture to say that a jrarticular scheme of 
card clothing or covering would be correct, and that any other 
dimensions of clothing for the same working conditions would be 
wrong, or at least not so satisfactory. 

Although it has already been shown that exjieriencc proves the 
jxissibility. of achieving approximately equal results from widely 
different conditions, we w'ould suggest that a faiT basis of proper- 
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tioning the pins in the staves cif the clothing of a card would be the 
count or number of the yarn—or a limited range of counts —fo.r a 
definite' (juahty of material, 

. It the foregoing explanations arc conceded, it follows that the 
dimensions of the fibres should be proportional to the threads'thcv 
constitute. To attain tlies(' conditions perfectly, it would bi' 
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essential that the fibres or filaments which enter into the composition 
of a certain yarn should be of uniform length and uniform diameter, 
so that if a number of transverse sections were made from different 
parts of the thread there would be exhibited the same number of 
fibres in each. Any irregularity in this particular, or any variation 
in the length and thickness of the fibres, would affect the thickness 
as well as the strength of the yarn. The perfect conditions thus 
explained are in, practice unreahsable, but the nearer the actual 
conditions approach this ideal state the more perfect will the yarn 
be in every particular. 
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As a natural ronseqncnci', (lie ruttint; and ('oniliint; of the lavv 
material for the prodiietion of sliveiN foi thin vains should he 
conducted by a lart;e luiinher of pins arraiifjed to qive an extensive 
scheme of splitting or sejiaration , while, on tlie other li.ind, flu' 
material tor the slivers for heavy yarns will be made satisf.u torilv 
by a much fewer number of pins in the clothing 

Ihesc arguments seem to contradict ceit.iin modern experience, 
and Ket right in the way of a deielopineiit whu h is now taking |ilaee 
in the production of shi'ers for s.ickiiig weft , this a|i|)aient coiitr.i- 
diction holds good only under certain conditions which shall be 
discussed when reference is made to the making of this t\'pi‘ of 
yarn. 

Since there is such a divi isitv of pinning, tlu' various ariange- 
ments of the pins in the rollers ol bleaker and liiiisher cards should 
claim particular attention We theiefore introduce, first, a table 
which embraces pr.icticallv all the diflercnt |)itches with the corre- 
s|)onding numbers of pins per inch, and, later, dilferent lists embody¬ 
ing the Jjitches in all the rollers of sewral si hemes of eaixl clothing 
which have come under the notice of the authois. 

The number of pins p-er sipi.ire ini h ran be taken from the above 
table for any of the ]ntches which .ire cm losed in the iinderinentjoned 
particulars of card coverings, and a com])arison between these 
e.xisting types will elicit the usual methods of dealing with the 
clothing of breaker and linisher i ards, and should also provide much 
to interest those engaged in the trade 


PITCH OF PINS IN BUMXKEK CARDS. 
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In giving the pitch of the* pins in the table the first number 
refers to the pitch round the circumference, and the second number 
to the pitcii in the length of the roller. 

The following tables should be considered in conjunction with 
the last two tables of pitches and number of pins per inch on 
p. 238 and 239. 
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PARTICULARS OF PINS'IN ^-PAIR FIN'ISIIKR 
CARD: ROI.LKR M-KI). 

Stavf.s for Cylinder . . , 2(5 in. \ jj in. 

Staves for Oitif.r RollfiRs . . 2,(il in ■; 2J in. 
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... . 1 . 

I 1 

1 I 


7 I 

7 

,S ,1 

Feed stripjK'r 

7 - 

7 • 

7 

«’4‘ 

ibt and 2nd workers . 

5 .. 


0 

12-<)3 

^rd and ^lli 

S !• 


10 

I 

5th worker 

S 1. 

Ml, 

11 

i<>*50 

1st and 2ntl strippers . J 

.. 

70 

H 

10 0«) 

3rd ami ,}tli 

1. 

Si 


I2-(,4 

5tli stri])j>er 

,S ,, 


lo 

I 5 

i)olfcr 

11 ,, 

loS 

I I 

2<rio 


PARTICULARS <)1' PINS IN’ 6P.A1R FTNISHER 
C.VRD ROJ.LICR FICICU 

Staves for Cylinder .... 23S >n- >" ll 'n. 

Stavi-.s lor OiHEK Rollers . . 2 j j in. x 2J in. 



I iniiK’tor 

Nmiilx r of 

Nnmbf r of 

Nninlxir 

Name of Roller 

ami Wpllh 

I’jiiA piT Kenv 

Rows of 1 'ins 

of Rms per 


ol Roller 

m Stave. 

in Slave. 

S<j. In. 

Cylinder . . ’ . 

(X) hy 71 

77 

1 I 

11* ^8 

Feed 

3 

2 M \\'idtii 

2.8 ifi round 

8-<>i 

F'ecd stnppei 

7 .. 

71 

7 


ist and 211(1 workers . 

6 ,, 


C.ud clotix 

1800 

3rd worker 

6 ,, 


,, 

21*00 

4th ,, 

fi ,, 

Hi 

9 

12*64 

5th and 6th workers . 

6 M 

89 

lo 

1 5*o6 

ist and 2iid strippers . 


76 

8 

Io*6(j 

3rd and 4 th 

•) 


9 

12*64 

5th and 0th 

') 

89 

TO 

l5*of) 

ist dotfer . 

14 


Card cloth 

25'5‘> 

2nd . 

M .. 


" 

40*00 


Thfi above tables of card clothing arc typical of the covering 
supplied for breaker and finisher cards made by various machine 
makers, and should therefore be a guide as to what in practice is 
considered to bo most suitable. They also provide an extensive 
variety which may be made the foundation of research in regard to 
the adoption of some standard covering for each particular type of 
card in general, and from which the essential o:^desirable modifica- 
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tions can be adopted in respect of certain ranges of yarn counts. 
Such a standard covering would also serve as a guich- bj' means of 
which a satisfactory change in sjieed or in gauging could be intelli¬ 
gently made on any set of cards, or on any individual card, to achieve 
the most beneficial results in any special kind of work. 

l^p to the present there has been htth' variation in the dimensions 
of the pins, and the particidars in the following table represent what 
are generally found in jnacticc 




UrthikorCfinN 

I' iiiish 

r (. ar<is. 

— 


I CIlRth 

1 lllCkfH'sS 

I oiitilh 

Tliii knt'ss 



of 1 in 

]1 \V (, 

of 'in 

B \V <. 

Cylinder 


I in 

No 12 

; in 

No 14 

Feed . 


if 111. 


— 

No I ^ to 15 

Workers 


H 111. 


I ^ to 11 in 

,, Mori4 

Stnppers 


1 111. 

.. 13 

j 111 

,, 15 .. 16 

Doltcrs 


I in 

No 14 or 15 

I 111 

,, It) 17 


.'\lthough the counts of jute yarns range from, say, 3 lb. per 
spindle to .j 5 o or 500 lb. per S|)indle, it may be said that m general 
all counts above 48 lb. jicr spindle arc delivered in what may be 
called rove, and since these heavy yarns are invariably made from 
other grades of material, they ilo not come 'within the present 
discussion. 

Hitherto it has been mnisual to discuss the making of sacking 
weft along with the ordinaiy or smaller yarns, but one can hardly 
neglect these comjxiratively heavy yarns to-day owing to the 
recent development in connection with the carding of fibre for use 
in the spinning of this tyjie of yarn ; consecpiently we have included 
the whole range in the above tables. 

If one or more standards of card clothing w'crc adopted consistent 
with one or more ranges of yarn counts, the alteration of the speed 
of the workers, or a change 111 the gauging between the workers and 
the cylinder, could be effected instead of changing the covenng when 
a distinct change in the degree of cutting is contemplated. 

Some of the particulars in the fables may in certain cases be 
considered out of date or antiquated by those who have been clothing 
their cards according to modern specifications; but, curiously 
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enough, it muy be stated tliat one of tlio latest covers for a card 
engaged in producing slivers for ordinary hessian yarns is one of 
those given in the tables, and of the wide or sparsely pitched type. 

■ ,\n c'xainination of the specifications in reg.ird to bri'aker cards 

will show the following ■ — 


3 cylinders ^ by J ]iitcti, \-~-j pins per sg in , 11 
I 
t 





2 I 1 



2-1 I 

'u ” 




7 -f.S 

i ■’ if 





1'. I > 1 ti 

^ 10 




S .. ,v 
i fi 

V'>=) 



1 (-5 


1 im 
=)'22 




H ’• 1 '■ 

() O’.) 



f» (M) 


•nn.l !»■<"’pins _ 
13 cyiliujers 


3 inns per sq. in. over all. 


The specification No. 4 111 the breaker card list is used extensively 
for making slivers to be converted into yarns the counts of which 
vary from 7 lb. ]ier spindle to 20 lb jier spindle ; while the specifica¬ 
tion marked No. i is connnonly adojited when yarns from 20 lb. 
per spindle to 4<H lb. |)er spindle are wanted. It will thus be seen 
that, neglecting the inniimuni amount of fibre which is used for the 
finer classes of yarn, say, up to and including (1 lb. per spindle, 
two distinct specifications are capable of satisfying the needs for 
the full range of yarns up to and including 48 lb, per spindle. 
Nevertheless, many managers would probably consider it incorrect 
to assume that the best results are obt.uned by cosermg within 
these limited ranges. 

Since it appears neci'ssary that the combing and s]ihtting of 
the fibres should be more thorough when light or line yarns are to be 
prepared than when the slivers arc for the heavier yarns from the 
same material, it follows that the number of pins jx-r sijuan- inch 
should diminish 111 some porportion as the sectional area or thick¬ 
ness of the yarn under consideration increases. ,i\nd since this 
sectional area of the yarn is circular, the number of pins in use should 
bo inversely proportional to the sectional area, and consequently to 
the square root of the count of yarn. 

If we take the first eleven cylinders in tin! last table—leaving 
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out those which are clothed for yarns under 7 lb. per spindle—we 
get 2775 pins, or an average oi— 

Then, taking the stjuaro roots of the two extreme counts, we have— 
V 7 lb. = 2-64 
V48 lb. = 6‘93 

and 

(141) • — - = 478 average. 

Tile average number of pins per square inch taken over the 
above-mentioned it cylinders is 2'52 ; therefore, using the average 
number as a base, it follows that a constant number may be obtained 
as follows ;—■ 

(142) Pins per square inch X V count 

= constant number; 
or 

, , Constant number . . , 

(143) - — - — pins per square inch. 

V Count 

Therefore, according to the first of these two equations, wc have—• 

(144) 2’52 X 478 = I2'0456 ; or, say, 12 for a constant. 


With regard to the last two cylinders in the latter table, wc 
have— 

, , 3’22 -I- 6'oq ^ 

(145) ^- = 5'65 pins jier sq. m., 

and, since 


{146) 


Constant number 
Pins jier square inch 


V count. 


it follows that 


__ _ 2-12, the square root of the count. 
2'i2- = approximately 4J lb. per spindle. 


It would, of course, be impracticable to change the number of 
pins for every change of count; but if the theory holds good, it 
would appear that when a firm is employed largely on one specified 
count, it would be iidvantagcous to use this count in the formula, 
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and to adopt the resulting number of pins per square inch tor the 
clothing of the cylinder. 

The card clothing on the workers doi’S not show the same s-aria- 
tion as is found on the clothing for the cyhuders, but at the same 
time constant numbers could be found for these by a similar method 
to that described above. Thus a constant number of 20 to 24 
might be adojited for the workers, in which case we should ha\'e - 


• , ov 20-00 . 

(148) ^ =4-18 pins per sq.m, 

which is a little finer than the pitch n-preseiited by 1 >; 


(149) 


2 poo 

5-02 pins per sq. in. ; 


and 


or a pitch of about jV X /,(. 

Since the pins in the strippers and in the doffers do not take a 
great part in the actual combing and splitting of the fibres, it follows 
that there is not such a wide range of pitches m these rollers as in 
the cylinder and the workers; sufficient pins are inserted to remove 
effectively the sheet of fibres at the various points. 



CHAPTER XVI 

WASH'; ANl) BY-l’RonUC 1 S ; SACKING AM) OIUHR IJRAVY WEFTS 

All the foregoinp; explanations, illustrations, and details .ajiply 
exclusively to jute fibre wliieh is treated for the exi>ress purpose 
of pre])aring the inalenal tor the ordinary types of sliver such as 
are spun iiltiniatelv after having been treated in the drawing and 
roving fiMines-into \\ar|) and weft whieh embrace all the light or 
low counts up to a])])roxiinately what is known as 2o lb. |)ei spindle. 
It might just be stated hi're that this teiiii, “ lb. per s]>indle,'’ has 
the following signifu anee 

One spindle -- 4S cuts -= 14,^00 yds. 

(150) _ number of yards per iiound; 

' ’ Jute count .111 

hence the jute count is reckoned by the weight in pounds of 
14,400 yds. 

Ill addition to the above ordinaiy yarns, there is a large quantity 
of yarn made from the by-products, as it were, of the jute, and also 
from the waste made in the foregoing and in subse<iuent processes. 
Ill short, these by-products embrace rejections, cuttings, rope or 
bale binders, and various kinds of waste, and the W'holc is judiciously 
mixed, more or less intimately, for the preparing and spinning of 
comparatively heavy weft yarns, to be used in the manufacture of 
sackings, carpets, and other fabrics of a heavy type. 

Since there are so many kinds and qualities of jute fibre utilised 
in the difterent classes of yarn, as well as so many different counts of 
yarn, it is ifnjiossible to give exact figures concerning the (juantity 
of waste which is’made during the operation of carding. fXhe actual 
or average waste made when dealing with some specific kind of 
material^could be easiljr ascertained by periodic observations, but 
in any experiment 6r trial of this nature, the time of the year and 
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the general eliniatic eonditionsjniust be taken into aeconnt,in order 
to determine the percentage of evaporation of the batching nioi>tiire. 
as well as to ascertain the actual (piantity of lihions matter which 
leaves the bulk as the latter is passing through the various stages 
of the proci'ss. 

(One of the reasons tor asceitaming the anioimt of I'vajxiration 
of the batching moisture is to enable one' to make the necessary 
ajiowance for this loss by adding the collect amount to the noimal 
weight of the dollo]i bundle, so that thi' slm-r dc hveic'd at the front 
of the breaker card will be the correc t weight for the linisher card^ 
rins allowance is often dei ided upon as a result of past experience; 
but, on the other hand, the allowani i' in.iy be made bv judgment as 
to what the waste would be when (onijiaieil with what is being m.ule 
at the lime by the tre.itiiK'iit of the jiartuiilai class of jute ill work. 
It often hajijiens that mine of the loss is due to tins ev.ijioratiori 
than to the actual loss i .iiised bv the iletachmeiit of jute libres from 
those which ji.iss into the sliver. 

.\ moderately s.de esuin.ite for the above loss due to e\-a|)oialion 
IS from ] to 15 j'ei cent of the noimal weight Jj 111 addition to this, 
however, it luav be necess.irv to increase this jiereeutage owing to 
what IS termed the " lead ” which is given in some of the subsequent 
machines, such lead being allowed for the object of enabling the 
slivers to move frei'lv on the sliver jilates of these machines. It 
need hardlv be said that the condition of the working jiarts of the 
machines, as well as the class of machine, will affect the result, and 
especially will this be the case where the slivers break more often 
than they should do owing to any difhculties which are in the, way 
of the ojx-ratives. 

i^ 4 s a result of a considerable number of observations of the actual 
weight of fibrous waste from the carding machines alone, ovtr stated 
periods, and for the same length of time, it was found that the 
quantity varied from 2 to 18 Ib.j 

It has been stated that different classes of batching oils will 
influence very appreciably the amount of waste. While this may 
be true to a certain extent, it is advisable for each manager to make 
definite trials, and thus enable him to draw conclusive opinions. 
Manv of the statements made by dealers in regard to this phase 
may be advantageous m certain directions, but Jhe result of personal 
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experience is a much more satisfactory guide than any number of 
trade advertisements. 

With respect to fibrous and other concrete waste, it will be under¬ 
stood that one kind or other is being contracted during the complete 
course of operations until the yarns arc made up ready for dispatch, 
or for the manufacturer, and, of course, in the winding, dressing, 
and weaving departments. The waste caused in the various opera¬ 
tions will be considered at the different places. In the meantime 
we mention them as a whole, because it is 111 the carding department 
where waste from all sources receives the initial treatment. 

Amongst the by-products which have been mentioned as being 
used for sacking yarns arc rejections; these are really fibres, or 
fibrous materials, which have been separated from the better-class 
fibres, and are used for the first time in company with waste and the 
like. The introduction of rejections and ropes helps to add strength 
to the cuttings and waste, but it will be clear that such a diversity 
of material as is included in the term " by-products ” should receive 
some form of treatment which differs in the earlu'r stages from that 
already described in connection with ordinary stricks of jute. 

Much of the waste fibre will be exceedingly short, and hence the 
conditions which were suggested as suitable for ordinary yarns in ' 
regard to length and proportionate diameters must, or should, be 
modified with reference to the spinning of the above heavy yarns. 
The remarks in regard to length and proportionate diameters apply 
where the fibre is of reasonable length, but they cannot be considered 
•correct for waste fibres, because the latter are in general very short 
and small fibres which have left the bulk in the various processes 
through which the material passes in its conversion from fibre to 
cloth or from fibre to yarn. 

In order to approach that stage of ratio between length and 
diameter for the purpose of making a uniformly level thread of the 
greatest strength obtainable with regard to the material at 'our 
disposal, it will be necessary first to adopt aruext ended p rocess of_ 
carding, and then, in order to secure a strong thread, it will be essen¬ 
tial to give more turns per inch (technically termed " twist”) to 
the yarn in proportion to its size or count than what is considered 
sufficient or recommended for yarns which are made from the better 
grades of fibre. < 
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It may be noted here that althoui^h the twist, or the number 
A turns per inch, on any given yarn for a sperilied pur]rose may be 
:orrect, say for a standard c|uahty of inati'rial, it will probably be 
lecessary to alter the twist foi the same count of yarn if the (pialitv 
if the material is changed Tlu'se ii'inarks anticipate further 
ipcrations, but it is ilesirable th.it some explanation should lie 
'orthcoming at this stage 

.The strength of a yarn (Upends partly upon the (juality of the 
.'onstituent ^fibres, and partly upon the fiiction g('ner.ited between 
hem; if this friction is less than the tensile stress, it is evident that 
the fibres will slide on eac'h otln-r, and ultimately the yarn will gi\-u 
way. The di'gree of friction, 111 its turn, will dep'end u|)on the roiigh- 
acss of the fibres, and upon the number and kind of conyolutions 
which each fibre makes with the leinainder of the fibres; this latter 
fact alone demonstrates the necessity for eoinparatively long fibres 
for thick or heavy yarns, iinU'ss these natural demands can be met 
by some other exigency—; g , by the above-mentioned practice of 
mparting a comparatively large amount of twist to those heavy 
yarns which are made from short libn.'s. 

Reverting to the two essentials, it may be stated that the first 
process—tfiat of an extynded scheme of carding - is desirable in 
order to card the long fibious material of the mixture into lengths 
which approximate more nearly to the shortest fibres than do 
those ordinary and better lengths of jute fibre which have been 
obtained by a similar but less extended process of reduction in 
length. The second process, that of applying more twist than 
usual, is then absolutely essential if any neasonable strength is 
to bo obtained. In a word, it is wise to card very finely if one 
desires to approach uniformity in fibre; and it is advisable to 
employ more cards in a system than it is usual to do in order to 
increase the degree of uniformity. It need hardly be mentioned 
that at first sight these drastic alterations in carding and spinning 
point to a great decrease in the production of yarn. 

One method which is largely practised is to pass most of the 
raw material through what is known as a “ teaser-card ” or " devil.” 
The pins in this machine open out the ravelled fibrous material, 
and reduce the larger and rougher pieces into a tow, and all is 
delivered in the latter form. 
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Fig. 138 illustrates the form of tcaser-card which it is usual 
to employ for these waste materials and by-products. The mixture 
is laid in the usual way on the travelling sheet on the left, but, after 
it has passed through the machine, it is delivered on to the floor 
instead of into a sliver can as in the breaker card. The chute or 
guide is shown clearly on the right immediately under the drawing 
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roller. This view of the machine made by Messrs. Douglas Fraser 
& Sons, Arbroath, is introduced specially to illustrate the compact 
way of boxing-in practically all the machine. The solid slides 
were moved a short distance before the photograph was taken, in 
order to display part of the gear side of the machine. Thus the 
reader will recognise the cylinder pinion (second wheel down) and 
part of the gearing tO the two workers, as well as a small part of 
the gear to the clrawing roller, /k few change pinions are lying in 
a pile on the floor. 
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llii' [iiillt'y side of :i somewhat similat macliinc, but witli the 
ordinary type of cage-guard, appears m Fig. i ji). In this case 
the mixture of fibrous material is seen clearly on the left, ,md the 
pile of ejected tow is eipially iiromment on the light. 

.\fter all the mi.xture has been conwited into a more or less 
homogeneous mass, as illustrated at the deluery end of Fig. 

It IS removed and then fed into a second caidmg maehme, bom 
which It Is delivered in the f.uinhar form of a sheer, linallv the 
shvcis from these cans are utilised in one or other of the leeo metluxls 
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already fully described and illustrated in connection with fmisher 
cards. In some cases it is preferred to card the waste and cuttings 
on one card, and the rojies and rejis-tions on another card, and then 
use the separate tows in dclinite proportions for the final sliver. 
This mixture would be treated with the middle card of the system 
suggested farther on. 

.'\ttcntion has already been drawn to the fact that during the 
operations of carding certain amounts of impurities are removed 
from the fibrous materials at the various points, and along with 
these impurities a quantity of fibre leaves the bulk; this mixture 
forms the usual type of carding waste. It is practically impossible 
to avoid this waste at the card itself, but the fibres which are dis- 
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charged in this way are capable of being removed from the card 
waste, and linally used in the preparation of slners for other classes 
of Aairn. 

The card waste is withdrawn from under the card at suitable 
intervals, and placed either in bags or in light basket eaits for 
easy conveyance. 'These rece|)tarl( s are sometimes taken into a 
special room apart from the rest of the maehmes because of the 
risl^ ot lire; the contents niav then be treated at opportune times.' 



I'lG. 141. 


(,The recovery of the fibre from the card waste is performed by 
the aid of a machine termed a “ dust shaker ” or “ waste cleaner,” 
and such a machine is installed in every modern mill. The type 
of machine or apparatus used may be of very simple design, or of 
a more or less elaborate design, and it will be understood that 
there arc several types in use. It is only natural to e.xjx'ct, how¬ 
ever, that the machines which arc designed specially for eflicicncy 
and production will give the best results from every point of view. 

A perspective view of one of the latest kind of such machines 
is illustrated in Fig. 140. In general, the machijies are from 8 ft. 
to 12 ft. in length, and provided with a feed-table A at one’end 
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by moans of which the waste, after having been fed on to a travel¬ 
ling feed sheet, is conveyed to the feed rollers in much the same 
manner as in the breaker card. After the material has been, 
treated and simultaneously conveyed gradually to the opposite end 
of the machine—the driving-pulley end—it is discharged from the 
canopy H. 

Fig. 141 is a front elevation showing the feed and delivery ends, 
and ])art ot the interior mechanism. The low rollers of the con¬ 



veyor are not shown in this figure, but one of them is sufficiently 
well illustrated in F'ig. 140, while the other is shown in the elevation 
of the o])posite end of the machine in F'lg. 142, as well as in the 
sectional elevation in F'ig. 143. 

The feed table A is suppoited in the usual way (see F'lg. 140), 
and the feed cloth C passes over the rollers D and E, lug. 141, so 
that the endless travelling feed cloth may convey the waste material 
to a pair of fluted rollers, the upper one F only being visible in F'ig. 
141, but this and the lower roller G are shown in Fig. 142, and the 
ends of their shafts in I''ig. 140. l^'ig. 142 is a different-hand machine 
from that illustrated in I'igs. 140 and 141. 
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After the waste iiiaten.il I'liu rttes from the liiiteil rollers F aiul 
C, it falls into a kind of hopjier H. and is eaught by the pins J 
(see hiys. 141 and 14,;). 'I'lieM' jiins, which aie shown rounded 
off, but which are fienerally slif,'hllv bent, are arranged spirallv 
around the ei'iitral shaft or cylinder, and fixed to the eight Hat 
bars K. The diiim is rotated bv the central or inaiii shaft L, and 
placed in and out of action b\' the fast and loose pnlleys M and N 
on tlie shaft 1.. 'file pins open out tile wast(‘ ni.itenal, and the 
internal parts cause it to be (onvi'ved from the feed end to the 
delivery eilfl. During this time most, if not all, of the foielgn 
matter escapes through a grid (), Fig 14’,, formed by a senes of 
in. diameter rmiiid lods placed .it .1 distance tip.irt to allow only 
the impurities to dro|i out 

The dust thus sejxirated kills on to a tra\c>lhng cloth F, the 
upper and lower widths being represcntcil by solid black in F'lg. 14,;, 
and passing jiartially round the rolli’r () m h'ig. it-’. The shaft R 
of the roller O usually carries a bevel-wheel which is suitably driven 
by wheel-gearing fioni the in.un shaft L, although in some cases a 
belt drive is em|iloyed The geaiing is abn exleiuled to the n))per 
part of the machine to dine the feed rollers, and all the parts are 
secnreh’ cased m as deinoiistrateil 111 Figs. 140 and ijl. The roller 
(J* .It the pulley end in F'lg. i |o is ca|iable of being adjusted later.illy 
so as to impart the nei essai y tension to the belt. 

In some cases .1 rei css in the llooi is iiiiuh’ immediately iindiT 
the delivery loller <)' at the ]nilley end to hold a bag into which 
the dust dro])S, while in other itises a second conveyer is arranged 
at right angles to the jiriftie conveyer P so as to convey the dust 
into some more convenient ]>kice, and to discharge it into bags at 
a more suitable level with regard to the floor. 

The direction of motion is niihcaled by the arrow in h'lg. 142, 
while Figs. 140 and 141 show the conpilelc and efiicient covering 
whieli not only' prevents the setittering of the dust in the room, but 
provides easy access to all imjiortant parts. The cenlial shaft L 
is of substantial constinclion, and carries {he rings to which the 
above-mentioned longitudinal flat bars K are fixed, while the 
structure, which is an mpiroveinent on the older types, is designed 
with a view to cleanliness and safety. 

The description of carding would not be complete without ^omc 
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reference to what is sometimes termed “double delivery” from 
the finisher cards. This tyjx' of delivery is adopted to facilitate 
the supply of material to the first type of drawing frame—c., the 
“ push-bar” or the “ chain” frame—and so minimise the number 
of sliver cans at the back of the machine. To effect this reduction 
of cans it is necessary to introduce “ double slivers” in the cans, 
and Fig. 144 illustrates how this operation is accomplished. It 
will be noticed from the figure that the finisher cards are fed f(,on. 
laps or balls; the laps are clearly shown in iron frames or stands 



Fig. 14.0 


near the floor. The respective slivers irom the two finisher cards 
—part only of that on the left being visible—are shown descending 
into the can on the extreme left, and it will be observed'that the 
fibrous film which leaves the drawing roller enters into a full-width 
conductor. 

Objection might be taken to such a method of combining two 
slivers from two finisher cards, because of the difficulty experienced 
in getting the two machines to work in unison with regard to the 
delivery of slivers. If any irregularity obtains, different weights 
would result, and this would be more or less disastrous. Satis¬ 
factory results may, however, be achieved with care. 
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Larger sliver cans may be used, and since fibre-cans have be¬ 
come so popular, wear and tear may be reduced considerably. The 
above method of delivery, although not extensively adopted, 
utilises space, and prevents crowding of the cans at the first drawing 
frame; it also facilitates the work of the operatives--a highly 
commendable consideration when good work is exiiected or desired. 



PART I. 
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reference to what is sometimes termed “double delivery” from 
the finisher cards. This tyjx' of delivery is adopted to facilitate 
the supply of material to the first type of drawing frame—c., the 
“ push-bar” or the “ chain” frame—and so minimise the number 
of sliver cans at the back of the machine. To effect this reduction 
of cans it is necessary to introduce “ double slivers” in the cans, 
and Fig. 144 illustrates how this operation is accomplished. It 
will be noticed from the figure that the finisher cards are fed f(,on. 
laps or balls; the laps are clearly shown in iron frames or stands 



Fig. 14.0 


near the floor. The respective slivers irom the two finisher cards 
—part only of that on the left being visible—are shown descending 
into the can on the extreme left, and it will be observed'that the 
fibrous film which leaves the drawing roller enters into a full-width 
conductor. 

Objection might be taken to such a method of combining two 
slivers from two finisher cards, because of the difficulty experienced 
in getting the two machines to work in unison with regard to the 
delivery of slivers. If any irregularity obtains, different weights 
would result, and this would be more or less disastrous. Satis¬ 
factory results may, however, be achieved with care. 
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somewhat, becaviso every phase of the subject sliould not be ov<t- 
shadowed by the actual wei(,'ht of sliver wlucli is produced It 
might, for example, be as ]rrolUable, and ('Ven perhaps 11101 e prolit- 
able, to produce from the same iiiachineiy 2oiw't. of gooil yam 
with a minimum amount of waste, as to |)ioduce 25 (wt. of in¬ 
different yarn with a maxiniiim of waste It must be borne in 
mind that waste started on Us journey tlirongli the m.ichines 
usually causes more waste, and lu'iiee it is quite ])ossibh' to have' a 
large amount of this iiiaterial in continual (ireulation tliioughout 
(he various de])artnients of the industry. 

The filirous material should be well opeuied out and |)iepared 
for the second stage of carding, and we might suggi'st that, for the 
seconil and thud cards, smaller rollers than usual should be adopteil. 
H the material is well opened at the Inst niachine, tlicic would 
not be much trouble at the second uiachinc, where tlu' covering 
and gauging of the rollers loiild be airangcd to piodiue a well- 
carded and uniforni shver. Hv the use of the ni.iehnies specihed 
above, the c.irding or cutting of the fibre would be distiibiited over 
a senes of rollers, which would be able to produce a more satis¬ 
factory shver than is possible with the ordinary methods of carding 
for such yarns. 

T'or many years the advocates of leforin in regard to the methods 
of carding have'eonsidered the subject carefully, and the few' ex|>en- 
ments winch followed, and which were conducted as a result of this 
consideration, have been .ittended with varying degrees of success. 
The difficulties to be encountered in any si heiue of ex|)erimental 
work by individual linns or persons are well understood, and the 
best results are calculated to obtain when'concerted action takes 
place. 

In addition to the suggested base with regard to junning, there 
is also the subject of the length and thickness of the pins, and the 
distance which the pins should jiroject above the perijiherv of the 
various rollers. This phase of the subject came under discussion 
when the photographs weVe being prepared for the illustration of 
the appearance of the fibres on the various rollers - wc refer, of 
course, to Tigs. 81, 82 and 83, pp. 152 to 159. As a result 
of this discussion an exjienment was conducted by the authors 
which may have some bearing on this subj^'ct, althougl^ it is 
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not suggested that the results are in any way conclusive. The 
deductions from the experiment may vary, and more extended 
researches would have to be instituted before any definite conclusion 
could be safely made. 

A few heads or stricks of ordinary jute were dyed black, and a 
similar number of very light-coloured jute was selected to work 
along with the black jute. A breaker card was run until the de¬ 
livery of the material already in the card ceased absolutely, and. 



Fig. 145. 


indeed, for some little time after. The heads of black jute were 
then fed into the machine in the ordinary way, and a black sliver 
emerged in a few seconds. When the last lot of black fibre had 
been deposited on the feed sheet, it was immediately followed 
by the heads of light-coloured jute. After the latter had passed 
into the card the machine was stopped, and the delivered sliver 
examined. The remaining fibrous mass amongst the pins of 
the cylinder was also examined. In both cases the result was 
exceedingly interesting and suggestive. 

In- the first place, it was found that, although all the black jute 
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had been fed into the card before the light-coloured jute entered, 
and that the machine ran for some little time after the delivery of 
the light sliver had commenced, a considerable amount of fibre 
was embedded at the roots of the pins, and that no inconsiderable 
quantity of this was black hbre. Moreover, much of this black 
fibre was amongst and partly underneath tlie light-coloured fibre. 
The appearance of the fibre on and amongst the jiins of tlic‘ < ylinder 
iiireproduced in I'ig. 145, and evi-n m this photograph some black 
fibres are apparent. In the second place, it was proved that, 
although the delivered sliver was absolutely black at first, as was 
perhaps to be expected, since no fibre of any other colour was 
being fed into the machine, it was accomiiaiiied bj' a gradually 
decreasing quantity of black fibre even after the light-coloured 
fibre-emerged. 

Fig. 146 illustrates five lengths of sliver which were separated 
for reproduction purposes; their positions in the length of the 
experimental shver are indicated as under ;— 

A = all black. 

B - mixed sliver between ^Ih and 5th sections. 

C -- ,, 8th ,, <>th 

B ~ ,, I2th 13th 

E = .. „ 3jra 

A gradual diipinution of tlie black fibre is (juitc marked in the 
complete length, while a rapid change is observed between some 
of the dctaclied pieces in Fig. 146. 

Until further cxpeiimcnts are conducted and more reliable 
information is gleaned with regard to the benefits or otherwise of 
the cushion of fibres at the roots of the pins, the most suitable 
lengths for pins will remain a debatable subject. It might, for 
example, be argued that the presence of such a cushion of fibres 
would offer a degree of resiliency to those fibres which arc being 
split and combed, and even if certain fibres arc pressed towards 
the wooden stave, they cannot very well leave this position without 
coming into contact with the pins of the various rollers, and receiving 
their share of treatment. 

On the other hand, it might with equal justification be argued 
that the above-mentioned thick cushion of fibres is not essential, 
and that a thin layer is all that is required, if, indeed, any layer 
other than that which is being split and comb»d is desired at any 
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time. The main point to secure appears to be that no part of the 
fibrous mass shall be able to leave the cylinder and the other rollers 
until it has been satisfactorily carded. 

Discussions bearing upon the length of the pins have taken 
place from time to time, and particularly with regard to the length 
of the pins in the cylinder. As a matter of fact, these discussions 
have been supplemented by the introduction of experimental 
coverings in which shorter ])ins than those in general use wer,e 



A B C D E 

Fig. 14&. 

employed. In some of these trials the results have not come up 
to expectations, while in others it was acknowledged that a distinct 
improvement was apparent. It appears to us that the only way 
of deciding this important phase of the subject is to have two cards, 
clothed with experimental staves, working simultaneously on the 
same class .and grade of fibre, and with the same gauging apd speeds. 
The gauging and speeds in both cards could be altered from time 
to time, and in each case the resulting slivers could be compared. 
Moreover, the product fr6m all these slivers could also be examined 
ujr to and in the yarn stage, and tests made with regard to strength 
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and other important requirements of the finished articles in yarn 
and cloth. Much information would result from such a series of 
experiments, and whether the information derived were positive 
or negative, the experiments would, wo are sure, be well wortli the 
trouble, time, and expense which would be involved. 

If one could visualise the difference in the load of fibre on a 
stripper and the load on the other rollers, it would tend lo more 
concentration on this phase of the subject. It is extremely iii- 
•tcrcsting lo examine the loads on the various rolleis, and to con¬ 
sider the comparatively light loads which some of the rollers have 
to carry. Such an exaiiiinatioii might possibly hel]) to solve some 
of the difficulties which appear to surround this important prejiar- 
iiig process. Fully convinced of the help which this information 
would give, we have calculated the average load on the, pins of the 
various rollers of breaker and finisher cards, taking for our base a 
production of 56 cwt. in 10 hours, and slivers weighing 15 lb. per 
100 yds. from the breaker card, and 10 lb. per 100 yds. from the 
finisher card. 

With slight modifications of the speeds and other particulars 
supplied 111 the table, on p. 140, and of such a nature that the calcu¬ 
lations do not differ sensibly from the slight changes, we adopt the 
following particulars for the estimation of the various loads:— 


ISKEAKICU CARD. 


No 

Na ne of Roller. 

Revolutions 
j)cr Min 

Approx miatc 
Diaiiiflcr III 
Inches 

Working 

V\ filth 
in liK hes 

Surface Area 
111 Sq, Ft. 


Feed 


10 

06 * 

i 4-,(0 

2 

Cylinder 


49 

06 

7‘>’55 

3 

Workers 

lyo 

9 

00 

12'90 

4 

Strippers 


12 

b() 

a 

5 

Doffer . 

25-5 

15 

06 

21 MX) 


• 5 it. 0 m. working width for a 6-ft. roller.- 


Since we have fixed upon a weight of 56 cwt. per 10 hours— 
and this is an excessive production for one day from a brcalfer 
card with a sliver weighing 15 lb. per 100 yds.—it follows that wc 
have— 

56 cwt. X 112 lb. = 6272 lb. in 6oo*mins.; 
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or 

= 10-453 lb. per min. passing through the card. 

600 mins. 

And since there are 7000 grains in l lb. avoirdupois, it is evident 
that there is an average of— 

10-453 lb. X 7000 grains per pound = 73,171 grains of fibre 
passmg over each roller jicr minute. 

The number of square feet on the periphery of each roller is, of 
course, obtained as under :— 

Width of roller X diameter x ^^i^ib ^ ^ . 

144 sq. in. per square foot 

and the corresponding value of each roller is shown in the last 
column of the above table. If, therefore, we multiply the number 
of square feet on the periphery of each roller by the number of 
revolutions per minute of the roller, wc shall obtain the number 
of square feet which pass a given j)oint each minute; finally, if 
wc divide the amount of fibrous mass by the speed in square feet 
per minute, wc shall obtain the average weight of fibre on each 
square foot of the roller. Proceeding with this work for all the 
rollers, wc find the results which arc tabulated below :— 


BREAKER CARD. 


No. 

Name of Roller. 

speed of 
Roller. 

Siirfai e 
Are.i m 
Sq. 1-t. 

Speed m' 

Sq. tt. 

Delivery of 
Fibre 
in Grams. 

Weight of 
Fibre per Sq. 
Ft. m Grains,] 

i I 
' 2 

! 3 

4 

; 5 

Feed . 

Cylinder 

Workers 

Strippers 

Doffer 

190-0 

15-0 

142-0 

25-5 

14-40 

70*55 

12-9O 

17*28 

2I-6o 

64-80 i 

13.404*50 

194-40 

2,453-76 

550-86 

73.171 

1129-00 

5-46 

376-40 

29-82 

132*80 


With regard to the finished sliver from the finisher card, wc 
propose to produce 28 ewt. per day of 10 hours, the sliver to weigh 
10 lb. per 100 yds. Consequently we have— 

28cwt. X ii2lb. = 31361b. in 600 mins.; 
or 

3136 lb._ ^ passing through the card. 

bgo mms. ' 





RESEARCH RELATING TO CARDS : DUST EXTRACTION 265 


And bringing this weight of pounds into grains we obtain— 

5'227 lb. X 7000 grains per pound 
= 3*j..589 grains of fibre passing over each roller'per minute. 

■As in the case of the breaker card, we supply the two tables, 
with particulars of the s]H‘ods, sizes, and areas of the various rollers 
m the first table, and the remaining particulars in the second 
tiible. 


• No 

N.iinc.f lltlltr 

.. . 

Ii.iiiicttr 

IM Imlus. 

uc., 

ml,: 1,1.'. , ''•1 

I 



(H) 5-24 

Z 

Cylinder 



3 

Worker . 

15 oil -S' ) 

.. 1113 

4 

Stripper 

1 P>XH) 1 Z 

157* 

5 

Doller . 

zn 17 15 





1>( r Mill 

Smf.K 0 

SlHuil III 

S.| J ( 

Dcliv* IV n( 

\\ 1 iKh t of 

No. 

Niiiiie of Kitllcr. 

\n,» 111 

Si] 1 1 

1 line 

ill (.raint. 

1 ilir<‘ JKT S'|. 

1 t III fiiains. 

I 

Feed . 

<>'5^ 

5'M 



712-66 

2 

Cylinder 

175-00 

f’fU 

II22,p5t> 

,, 

piO 

3 

Woiker 

i3-() 1 

ii-M 

IGG ()5 


219 to 

4 

Stnppcr 

I p) Ot) 

15-71 

21 V>-5'' 

,, 

17-13 

5 

Dotier 

2()-I7 

l') 

3')5''.>4 

" 

02*41 


Working wnitii taken at Go in. 


It will thus be seen that there is a very small weight even on 
what are considered loaded rollers such as the workers, while the 
weight per square foot on the cylinder is exceedingly light, and 
approximately equal to i| fth part of an ounce, and equal only to 
approximately part of the load on the worker. Again, the 
load on the worker is 14 times that of the load on the stripper. 

Whatever interpretation is placed on the result of the foregoing 
calculations, it can safely be said that the pins arc cither too long 
for some of the rollers or too short for others, or else there is some 
purpose served relatively by the rollers the function of which is 
imperfectly known. 

It has already been shown that the strippers arc used for re¬ 
moving the carded fibres from the workers, and for returning them 






266 


JUTE AND JUTE SPINNING 


to the pins of the cylinder. During this operation a very large 
amount of the impurities which arc liberated in the process of 
carding drops out below the stripi)er; hence one would assume 
that these impurities would be ejected more easily when the stripper 
is clothed with short pins than when it is clothed with long pins. 
Again, the work of removing the fibres from the pins of the stripper 
will involve more difficulty as the length of the pins increases. It 
is well known that there is great difficulty in keeping the stripptr 
roller clean when the machine is in work; consequently, if it were 
found that no loss of carded fibre resulted from shortening the 
Jiins, such a shortening would facilitate the operation of cleaning 
the stripper in the course of the ordinary operation of carding. 
1 his advantage is actually claimed by a firm of hacklemakers, and 
special coverings have been offered for finisher cards where this 
difficulty of cleaning the strippers exists; satisfactory results have 
attended those cards which have been clothed in this way. 

flic shortening of the jiins should be accompanied by a change 
in the angle of the centre of the pin—that is, in the drilling of the 
stave; the angle of the face of the shorter pin should be at least 
as acute as that of the face of the longer pin, provided that the 
angle of the latter had been found to be the most efficient angle 
of the pins for the work. Up to the present, however, no definite 
angle has been fixed, although all the pins for similar rollers in 
various cards are inclined to the roller at angles which differ little 
from each other. Thus the angle which the centre of the pins m 
the stripper makes with the tangent to the roller is approximately 
40°, as shown in Fig. 84, and we might take this as a normal 
inclination. 

In Fig. 147 the periphery of the wooden staves of a stripper is 
represented by the circle A; B C is a vertical line through the 
centre O, and D E is the tangent to the circle at point F. A line 
G H passing through the point F and inclined at 40“ to the tangent 
1 ) E will represent the direction of the centre of the pin P, greatly 
exaggerated in this figure; the line G H hence decides the radius 
of the tangent circle J. 

A much enlarged view of the pin P is reproduced in Fig. 148, 
the centre line F H being again inclined to the horizontal F E at 
40°, Now it is quite evident that the line K L in Fig. 148, which 
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represents the line of the face of the pin P, forms an angle L K M 
which is greater than the angle H F E formetl by the centre line 
of the pin with the horizontal. And while the latter angle would 
remain constant for all diaIneter^ of pins, the former would change 
with every alteration in diameter, provided that the length of the 
pm remained constant. If, however, the lengtli of the pin be 
shortened, and its diameter correspondingly decreased, as exem])li- 
fu'il by the smaller dotted pin in Fig. i.pS, the angle of tbe fare of 
the pin would remain constant for all changes. decrease in the 
lungth of tlic pin'means a decrease in Us resiliency, whether tbe 



latter property is desired or not, and therefore an increase in its 
power or in its resistance to bending qr breaking. Hence a similar 
strength of pin may obtain with a decreased length, but it does 
not follow that this proportionate decrease would either meet 
with the approval of those engaged in the trade, or fulfil satisfactorily 
the functions which the pins have to perform. 

We shall assume, therefore, that for some reason it is desired 
to decrease the length of the projecting part of the pin by one-half, 
from -fV in. to in., but that the same diameter of pin shall remain. 
The problem is practically equivalent to rotating the half-length 
pin, shown in dotted lines in Fig. 149, to the position shown in heavy 
lines, in which position the face of the short pin is parallel to the 
face of the long pin, and both pins are the same in diameter. 
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The pins for the stripper are made from steel of No. 15 W.G., 
the diameter of which is 0^072 in. A further enlarged view of the 
tapered part of the longer pm appears in Fig. 150, in which F L 
represents .["y in., or 0'3i25 in. 


(151) 

and 

(152) 


FK 


(>•072 

2 


o'ojh in. 


LF 0-312=; 

or — 7- 

FK o’ojO 


8-68o6. 


(153) tan FKL8-68o6 ; 

whence angle F K L = 83° 27' appro.x., and therefore angle F L K = 
6° 33’’ The dotted line K N is parallel to the line F' L, and there¬ 



fore the angle L K N is equal to the angle F L K = 6“ 33'; and 
since both lines F L and K N are inclined at 40'’ to the horizontal, 
it follows that the angle L K M formed by the face of the pin with 
the horizontal is— 


(154) 40" + 6“ 33' = 46" 33' 

—that is, the angle between the face of the pin P, Fig. 147, and the 
tangent D E is 46° 33'. 

Now, the length of the shorter pin is to be vyb in., or 0-15625 in., 
and the radius of the pin is still 0-036 in. Hence, in Fig. 151, the 

tangent of the angle fkl = = 4-3403- whence the angle 

fk I — 77° approx.; and therefore angle flk = 13°. Conse¬ 
quently, the centre line of the shorter pin should be inclined to 
the horizontal k m at— 

(155) ' 46° 33' - 13° = 33° 33'. 
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and of course inclined at the same angle 33° 33' to the tangent 
D E in Fig. 147. 

In the smaller diagram in Fig. 151 the face / k of the pin is at 
the same angle as the face L K of the larger pin in Fig. 150, but 
the centre hue /1 in lug. 151 is drawn, not at 40", but at 33° 33'. 

The centre lines of the two pins are shown in Fig. 152 touching 
the respective tangent circles; thus J represents the tangent circle 
foj the long pin, while ; represents the tangent circle for tlie short 
•pin. The principle can, of course, be applied to any length of pin 
9nd any dihmetert and for any roller, piovided that the angle which 



the face of the pin makes with the tangent D E is fully decided 
upon. 

It might bo stated that the above-mentioned firm of hackle- 
makers have urged the use of shorter pins as constituting an 
advantage, and such pins have been adopted with good results by 
most spinners engaged with flax tow. It might,be argued that 
there are great differences between the fibres of flax and jute; 
but whilst admitting this in the main, it can be said with truth that 
the actions involved in the carding of the two kinds of fibres are 
very similar. 

These simple experiments and calculations may suggest that 
the whole system of carding might be investigated with the pbject 
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of confirming or disproving the claims, and also of placing the 
operations of carding on a more secure basis than that which exists 
at present;. 

The removal of impurities in the form of dust and the like 
from the air in the various departments of a jute mill is not only 
desirable from a hygienic point of view, but is now imperative, 
and the selection of a suitable plant for this purpose is at present 
possible owing to the varied experience and knowledge of many^of 
those engaged in the manufacture of such equipment. In some of 
the well-designed buildings it has been found possible tb collect ajl 
the dust (which would otherwise give trouble in subsequent opera¬ 



tions) from the jute in the batching department, provided that the 
installation is fitted up for fulfilling satisfactorily the functions 
mentioned below. 

A dust-extracting plant which has been erected in some of the 
mills, and which has given excellent results, is that made by Messrs. 
J. M. Adam & .Co., Glasgow. The apparatus is designed on scientific 
principles with a view to a minimum consumption of power and a 
maximum efficiency, and the structure forms a very complete and 
high-class equipment for the purpose. The objects aimed at, and 
apparently achieved, are :— 

I. To collect the dust at the point of generation— i. e., where 
the dust is most likely to leave the fibre. 

2j To continug and augment the natural direction of motion 
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of the dust-laden air so as to prevent the deposition of the 
dust in the room. 

3. To construct the air-ducts so that an accelerated movement 
is imparted to the air as the latter is drawn through them, 



and with no possibility of the air currents allowing the dust 
to drop on its journey towards the fan. 

4. To provide an efficient separating plant whereby the dust 
may be collected in a chamber and the pure air set free. 

Figs. 153 and 154 show, in elevation and in plan, part of an 
apparatus which has been installed for use in connection with a 
bale-opener and two softening machines. 4 ^ represent 
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diagrammatically two softening machines, while the bale opener, 
shown only in Fig. 154, is indicated by the letter C. The jute 



passes through the bale opener C in the direction of the arrow, 
and near the point of its delivery is a grate D. Three other grates, 
E, Fy and G, arc 'situated between the breaking-up or striking-up 
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bench H and the feed sheets A‘ and of the two softening macliines 
through which the fibre passes as indicated by the arrows. The 
stillage or stalls where the stricks are built arc not illustrated in 
these figures. The above grates fit over the openings of pits E‘, 
F*. and G*, Fig. 153. Each complete pit, constructed as illustrated 
in plan and sectional elevation in Fig. 155, forms a '' patent fibre 
retarding pit.” 

^ The method of manipulating the heads of jute tends to cause 
.(lie dust to move downwards, but in the absence of an effective dust- 
withdrawing a])paratus the swish of the stricks spreails the dust in 



E 



all directions. The above apparatus' is designed to create con- 
ditioas which will continue the downward movement of the dust, 
and suck in the dust-laden air through the grates which are placed 
on the floor level and in suitable positions with regard to the opera¬ 
tives. A steady and continuous fall of the vitiated atmosphere, 
which usually reaches a height of about five feet from the floor, 
obtains, and fresh air is thus drawn from above to replace the 
volume absorbed by the apparatus. 

The upper opening J of the pipe K, Fig. 155, is constructed as 
illustrated, and, while most of the dust passes through the pipe K, 
the fibres are retained by the pipe and the patent tentacle form of 
PART I. 
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grating, and may be disentangled without cutting. The grates may 
easily be lifted to clean out the pits. 

Adam’s patent fan is located at the place marked L, Figs. 153 
and 154. It is driven by a belt M to induce air currents, .so that 
the dust from the juts may pass along the pipes K, Fig. 153, and 
up the pipe N. Similar pipes, O, serve to conduct the dust— 
which is drawn from under the machines—to the larger pipe P. 
Dust from other machines on the loft also passes through the pipe 
P, while a further pipe Q, F'lg. 154, from a further set of machines, 
joins pipe P at R. All the dust-laden air is then forced through 
the pressure pijie S, Figs. 153 and 154, and delivered into a separator 
T, which is housed in a framed steel gantry near the roof of the 
building. A bag is placed at the mouth of the dust pipe U to collect 
the dust, while the air is caused to escape at the upper end part V, 
F'ig. 154, of the separator. • 

Such an apparatus not only creates a comparatively clear atmo¬ 
sphere for the operatives, but prevents the dust from being scattered 
all over the batching department; moreover, a considerable 
quantity would, if not withdrawn, settle on the treated jute, and 
would pass with it to the breaker cards, only to be re-scattcred in 
the card-room. 

In some cases a plant for dust extraction is installed in the 
card room, or even at individual machines, and occasionally in 
rooms where subsequent operations are conducted. It is unneces¬ 
sary, however, to duplicate the description and illustrations, 
although the apparatus may be referred to again m Part II of this 
work, which will deal with the operations of drawing, roving, 
spinning, twisting, reeling, winding, and chain warping. 


END OF PART I 
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THREAD.” The chief advantages of this patent are— 
enormous saving of time in doffing, the perfect thread 
giving considerably longer wear, and always securing a 
permanent and perfect seating of the flyers. 


ROVING FLYERS 

For Jute Spinning and Twisting. 

We specially recommend ‘‘HATTERSLEY’S PATENT 
REMOVABLE SOCKETS,” now largely adopted by Jute 
Spinners. 


COP SPINDLES 


Highly Finished, also a Speciality. 


■ ENQUIRIES MAY BE SENT TO OUR AGENTS 


MESSRS. ROBERT STIVEN & CO 

TAY STREET, DUNDEE 


OR DIRECT, AND It'IlL BE PROMPTLY ATTENDED TO. 




IV. 


E.SIMPSON & C^Li« 

RUTHERGLEN 

‘ (Nr. GLASGOW) 


Established 


Manufacturers 

11 

1 j Also 

of 

i 

1 

1 

COP MACHINE 

SPINDLES 



SPINDLES. 

and 



REPAIRS 

FLYERS 


■ 

to 

for 


1 

DRYSPINNING 

JUTE, FLAX, 


ll 

SPINDLES 

& TOW 

1 

f 

& FLYERS 


ALL OF BEST MATERIAL & WORKMANSHIP 















D. J. MACDONALD 

C.E., M.I.Mech.E. 

Engineer and Machine Maker 

South St. Roque’s Works, DUNDEE 

Telephone: No. 239, Telegrams: ** Med^^list, Dundee" 


MAKER OF 
SACK CUTTING MACHINES 
SACK HEMMING MACHINES (Straight Stitch) 

SACK HEMMING MACHINES (Union Special System) 

Overhead Hand-Stitch SACK SEWING MACHINES 

Single and Multi-Colour SACK PRINTING MACHINES 

TWINE TARRING MACHINES 

DYEING MACHINERY 

BLEACHING MACHINERY 

PITCHING AND PROOFING MACHINERY 

RUBBER Grinding Mills 
Washing Mills 
Refining Mills 
Vulcanising Presses 
Spreading Machines 
Calenders 

SOLE MAKER OF 
Kinmond & Kidd Patent Multi-Colour Printing Machines 
M. & M. Patent Model Z Overhead Sewing Machine 
Hill’s Patent Yarn Tester 

MacDonald Patent Consecutive Bag Numbering Machine 
ChRton & MacDonald Patent High-Speed Engine 


VI. 


D. J. MACDONALD 

C.E.. M.I.Mooh.E. 

Mill, Factory €t Engineers’ 

. F^urnisher and Exporter 

15 CONSTABLE STREET, DUNDEE 

Telephone: No. 239 Telegrams: Medalist, Dundee" 


Supplier | Shuttles, Planetree Rollers, 

of all Pickers, Bale Hoops, Buckles & Rods, 
classes ^ . 

of Grind Stones, Picking Arms, 

Stores Scythe Stones, Jute Cutting Knives, 

Spinners’, Peelers’, & Weavers Knives, 

Hook Knives, Leather Belting & Laces, 

Springs, Cylinder & Lubricating Oils, 

&c., &c. 

r 

Sole Agent for Scotland and British India for 

Walrus Fibre Sliv.er Caps 



Telegraphic Address ; ** FOUNDERS/* DUNDEE “ A B C.** Bentley, and Marconi Code 


ROBERTSON & ORCHAR, Ltd. 

Wallace Foundry, DUNDEE 


Engineers, Millwrights, 
Machine Makers, and Founders 

Makers of 

Preparing, Weaving, and Finishing Machinery, for all 
Classes of Linen, Hemp, Tow, and Jute Fabrics 

Patentee! and Ihakert ot the follewinfl machines— 


Yarn Squeezers 

Yarn Softeners 

Warp, Weft, and Roll Winders 

Yarn Dressing Machines, with 
two to eight Cylinders 

Power Looms of all kinds 

Double and Single Cloth 
Damping Machines • 

Hydraulic Packing 


Patent Hydraulic and Lever 
Pressure Roller Mangles of 
all widths 

Improved Calenders of three, 
four, and five Rollers, with 
Special Lever Pressure 

Cloth Measuring Machines 
Cloth Starching Machines 
Cloth Crisping Machines 
Calenderoy 
Presses and Pumps 


EVERY DESCRIPTION OF MILLWRIGHT AND GENERAL 
ENGINEERING WORK CAREFULLY EXECUTED 


Speciality: 

Patent OVERHEAD HAND-STITCH 
SACK. SEWING MACHINE 









ESTABLISHED 1811 

DUNDEE LONDON 

LIVERPOOL 


JUTE COTTON 

AND 

LINEN GOODS 

FOR ALL PURPOSES 

SACKS & BAGS 

YARN ROPES 
TWINES 


ADDRESSES 


Victoria Road Works 


DUNDEE 


Tri BOKAMS Henf>s, " Dundee. Tfi Ri HnNS Nos in3-it?3-Ma4. 

TkLSR CAl.t-'i: No. *214. 

Old Leeds Street - - - - LIVERPOOL 

Telrc.ram*: “Collbag," Liverpool. Tbi.kfhone. Nu. 5196 Central. 


59/60 Graceohurob Street 

Telkt.rams; 

‘'Hengrace,” Grace, London. 


. LONDON, E.C. 

Tbliiphokr : 

No. 3368 Avenue. 




IX. 


George Hattersley & Sons, Ltd. 

ESTABLISHED 1789 

KEIGHLEY 

MAKERS OF THE FIRST POWER. LOQMS 
FOR WORSTED INDUSTRY 1834 

Makers of every Description of 

WINDING 

WARPING 

BEAMING 

AND 

WEAVING 

MACHINERY 


Original Inventors and Makers of the 

bOBBY OR HEALD MACHINE 

SPECIALITIES 

Automatic Re-Shuttling Looms 
Weft Winding Machinery 


•■Hattersley, Keighley' 


Codes— 

5th Edition. ABC 
Liebers, Marconi, 
and Private. 


Telephone—Keighley 175 and 176 (Private Exchange). 





NORTHERN MACHINE WORKS, DUNDEE 

Head Offices: IS BALTIC STREET. .. i 







XI. 


THE BEST 

SLIVER CAN 

FOR THE JUTE TRADE 



C. Made from Flax Fibre 

C Metal Top 

C Metal Kicking Band 

C. Wood Bottom 

€1. Any Shape or Size 

C. Made by the Largest 
Makers of Sliver Cans 
in Europe 


MADE ONLY BY 

S. NOTON & SONS 

OLDHAM, ENG. 


/phone 279 
*®\grams “Fibre" 


Manchester Ex. 12 P. 
Bradford Ex. HP. 












HUMIDIFIERS 

SMETHURST “AIR FOUNTAIN” SYSTEM 

Greatest Success ol Modern Times 

LANCASHIRE, YORKSHIRE and BELI'AST 

Textile Atmospheric Conditions reproduced in any part of the World 


G. 


O 


COTTON 

WORSTED 

FLAX 

SILK 


COTTON 

WORSTED 

FLAX 

SILK 


0 Q 


H. SMETHURST & SONS, Ltd. 

ENGINEERS. HOLLINWOOD. LANCASHIRE, ENG. 

FOKEtON REPRESENTATIVES 

Inditi • * W. H. Brady & Co., Manchester Bombay, Calcutta 

and Madras. 

Japan - •> Hod^kmson & Co., Manchester (En]{.) and Osaka. 

Australia • Aron Sc Aron, Universal Chambers, Collins St., Melbourne. 
France and \ Benson Sc Vlies, Manchester (Eng ), Paris, Rouen, .Lille, 
Belgium j Mulhouse, Lyons. 

Italy • - White, Child Sc Beney, Ltd., Westminster, London, S.W. I. 

Holland • . ,• •* >• •* •> 

Scandinavia ,, ,, ,, *, •• * tr 
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Chas. Parker, Sons & Co.. 

VICTORIA FOUNDRY 
DUNDEE 

ENGINEERS, MACHINE MAKERS. AND 
IRONFOUNDERS 

4 • 

Gold Medal of Honour, Paris, 1855. Council Medal, London, 1851. '• 

Rronze Medal, London, 1862. Silver Modal, Paris, 1865. 


MAKERS OF ALL KINDS OF 

Preparing, Weaving and Finishing Machinery 

(From Latest and Most Improved Models) 

For JUTE, FLAX, and HEMP TEXTILES 


Jute Openers and Jute Softeners. 

Warp, Roll, and Weft (Cop) Winding Machines, with 
all Latest Improvements. 

Improved Beaming and Dressing Machines. 

Special Power Looms for Hessians, Sackings, Tar¬ 
paulins,, etc. 

Special Power Looms for Jute Carpetings, Mattings, 
etc. 

Special Power Looms with 2, 3, and 4 Shuttles. 

Special Pow6r Looms for all kinds of Sailcloth, to the 
Heaviest Nos. 

Improved Damping and Cropping Machines, Calenders, 
Sackcutters, Hydraulic Pumps and Presses, etc. 


PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED 




ROBERT HALL & SONS bury i" 

BURY, ENGLAND. 


MAKERS OF ALL CLASSES OF 
LOOMS, PREPARING & FINISHING MACHINERY 

• t 


SPECIALTY IN LABOUR-SAVING WEAVING MACHINERY 


COMPLETE PLANTS FOR WOVEN DRIVING 
BELTS, HOSEPIPES, MOTOR TYRE CLOTH, 
SAILCLOTH, CANVAS, DUCK, SPONGE CLOTHS, 
CARPETS OF ALL SORTS, Etc. 


JUTE, HESSIAN AND LINEN LOOMS 
OF VARIOUS SYSTEMS. 


SOLID COP WEFT WINDING MACHINES 

(» STEP FORWARD TOWARDS AN AUTOMATIC LOOM.) 


NARROW FABRIC AND SMALLWARE 
LOOMS AND MACHINERY 


ASBESTOS LOOMS AND MACHINERY 


AUTOMATIC HANK SIZING MACHINES, BRUSH¬ 
ING AND MOTING MACHINES, SHEARING 
MACHINES, PLAITING MACHINES, DRYING AND 
SIZING MACHINES 







XV. 


Fairkirn Lawson Combe Barbour, Ltd. 

Fairbairn Branch : Lawson Branch ; 

Wellington Foundry, Leeds. Hope Foundry, Leeds. 

Combe Barbour Branch : 

Falls Foundry. Belfast. 

AND AT LILLE. FRANCE. 


MAKERS OF MACHINERY FOR 

PREPARING AND SPINNING FLAX, 
HEMP, TOW AND JUTE 

ALSO 

MACHINERY FOR THE MANUFACTURE 
OF TWINES AND ROPE YARNS 

AND FOR 

STRANDING AND LAYING HEMP OR 
MANILLA ROPES 

ALSO MAKERS OF 

ENGINEERS' GENERAL TOOLS 

FOR 

RAILWAY AND ORDNANCE PURPOSES, 

ETC. 


Complete Plans and Estimates for Spinning and 
Weaving Mills supplied. 




ROBERT STIVEN & CO. 

(D. F. CHALMERS) 

TEMPLE MILLS, TAY STREET, 

DUNDEE 

Tel^hone. artj, TelegrAint: “ Pullpyi," D»n<t««. 


MILL, FACTORY Sc ENGINEERS’ 
FURNISHERS 

OIL & LEATHER MERCHANTS 
EXPORT MERCHANTS 


LARGE AND WELL SELECTED STOCKS 

OF 

SEASONED PLANETREE PRESSING ROLLERS 


AGENTS FOR SCOTLAND FOR 

JONATHAN HATTERSLEY & SON, LTD. 

SPINDLE WORKS, LEEDS 

MAKERS OF ALL KINDS OF SPINDLES AND FLTEBS FOR 
FLAX. JUTE, HEMP AND SILK MACHINERY 


xvu. 


WM. KENYON & SONS, Ltd. 

DUKINFIELD 

CHESHIRE 

Telegrams and Cables— Telephones— 

“Kenyon, ' Dukinfield. 494 (2 lines), Ashton-u.-Lyne. 

ROPE & TWINE MAKERS 

SPECIALITIES 

PATENT INTERSTRANDED 

COTTON DRIVING ROPE 

MILL BANDINGS 

LOOM AND JACQUARD CORDS 

SINGLE AND DOUBLE 

LOOP BANDS 

TWISTED AND TUBULAR 

SPINDLE BANDS 

COTTON TWINES 




xvin. 


MILL, FACTORY AND 
ENGINEERING SUPPLIES 


Enquiries and Orders Invited for 

SPINNING FRAME REQUIREMENTS 
LOOM FITTINGS 
STEAM VALVES AND PIPES 
ALL CLASSES OF TOOLS, Etc., Etc. 


LARGE STOCKS KEPT 


WHITE, MILNE & CO. 



Office and Warehouse: 

No. 1, BELL STREET, DUNDEE 

Telegrams: “Tools, Dundee." Telephone: 2059 . 

A. It. C. Code, 5lh Edition. ■ * 


OUR MOTTO, SERyiCE 
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Telegraphic Address: *‘ENOINEEHS, DUNDEE.” ” A B C,” Bentley, and Marconi Codes.. 

Urquhart, Lindsay & Co., Ltd. 

BLACKNESS FOUNDRY 

DUNDEE 


Engineers, Millwrights and Ironfounders 


MACHINE-MOULDED AND MACHINE-CUT WHEELS 
OF ALL DESCRIPTIONS 


JUTE OPENERS AND SOFTENERS 


WARP WINDING, COP WINDING, DRESSING AND 
BEAMING MACHINES 


POWER LOOMS 

AND ALL WEAVING MACHINERY 


PATENT CROPPING MACHINES 


CLOTH FINISHING MACHINERY, & all 
Descriptions of General Engineering. WorR 
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. JAMES F. LOW & CO. 

LIMITHD 

Monifieth Foundry 
Monifieth, Scotland 

------ i 

• • i 

Specialists in the Manufacture ol 

Machinery for Preparing and Spinning 
Jute, Flax, Hemp and Tow 

Wheel Gearing of all kinds, also Brass 
Necks and Steps for Spinning and 
Roving Frames 

Sole Makers of 

Orr’s Patent Jute Root Opener, Spence’s 
Patent Jute Root Cpmber, and the Prause 
Mechanical Doffing Spinning Frames 

Complete Plans and Estimates 
supplied for mills 


Telephone: 1 Monifieth. Telegreros: Low,.Monifieth.** 

Codes: A B C (5th) and Marconi. 



DAVID KEAY & LESLIE 

HILLBANK IRONWORKS, DUNDEE 
ENGINEERS AND MILLWRIGHTS 

SOLB MAKERS OF ThB 

LESLIE SPINNING SPINDLE 


DUNDEE PATENT WATER COOLER 

• FOR CONDENSING ENGINES 

Gearing and Shafting with Ball Bearings, if required. 
Textile Machinery, Cloth Measuring Machines, etc. 
Loom Forgings, Crank Shafts, forged and finished. 


Telegrams; “Power, Dundee." 


Telepbooe: 1934. 


HENRY TAYLOR & SONS, L*^^ 

Brown’s Square Works, 

BELFAST, IRELAND. 


Established 1877. 


Manufacturers of Hand and Machine 
Hackles, Gills, and Wood Card Cover¬ 
ing for Flax, Hemp, Jute and other 
Fibrous Substances. 

Steel Faced Card Covering. 


Telephone: 
Belfiut 247. 


Telegraphic Address: 
“ Hackles, Belfast" 


.ENQUmiES SOLICITED. 
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EDWARD LUCAS & SON 

' dronfielo foundry, 

Talephons : 7 . Near SHEFFIELD. 



FOR oflY SPINNING SPINDLES AND FLYERS. 

WET SPINNING SPINDLES AND FLYERS. 

ROVING SPINDLES AND FLYERS. 

COP SPINDLES. LOOM SPINDLES WARP SPINDLES. 

Ari'i.v /() lUE .-»/,■(>// /r>A‘ j'Kicr\ ^^'n <,n'iiny. 

TRADE MARK, “E.L.& 8 ." 


I'elejiiraphic Aitilre'.'.c'i 

“AlUrl, Momfich " 

“ Ail>t:rt, Puiuke ' ’ 

“ liealh, " 

LOW & DUFF, Limited 

Engineers, Iron and Brass Founders, 
and Coppersmiths 

ALBERT WORKS, MONIFIETH, nr. DUNDEE. 

Specialist in the making of Neck and Step Brasses for Spinning 
and Roving Frames. 

Castings of every description in various alloys. 

Sanitary Specialists and Plumbers’ Merchants in Fireclay, • 
Elarthenware Goods and Steam and Water Fittings, 

_ ! _ ^ 


TfF phone Niiinliers 

Moiiifielh 
1 fiiiiiioe ■ 
r.iinliiitKh 








XXlll. 

ESTABLISHED 1874. 


WM. R. STEWART & SONS, 

MANUFACTURERS OF ALL KINDS OF 

WOOD CARD COVERING, HACKLES AND GILLS 

FOR PREPARING FLAX, HEMP AND JUTE. 


STEEL-FACEO CARD COVERING A SPECIALITY 

HACKLF, GILL, AND CARD PINS, GILL RIVETS, etc. 


HILLBANK HACKLE WORKS, 

DENS ROAD, DUNDEE 

Telephone: No. 1024. Telegraphic Address: “Carding, Dundee.” 


^^The Textile Manufacturer** 

The most informative and influential journal 
of the Textile Industries, its contributors 
being recognised as the highest authorities 
in their respective branches of the trade. 

It has a world-wide circulation, and many well- 
known works on textile subjects first made their 
appearance as serial articles in The Textile 
Manufacturer 

Monthly 2s. Annual Subscription 30s., post free 

Specimen copy on application to the Publishers 

EMMOTT & CO., LIMITED 

65 King Strset 20 Beiiford Street 

MANCHESTER LONDON, W.C. 2 
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TEXT BOOKS 

By WOODHOUSE, MILNE AND KILGOUR 

JUTE AND LINEN WEAVING : Mechanism 

. i5.<. net 

JUTE AND LINEN WEAVING : Calculations 

* 5,v. net 

TEXTILE DESIGN : Pure and Applied 

12^. Cy/. net 

THE FINISHING OF JUTE AND LINEN 
FABRICS 

8 ,s-. 6(1 net 

HEALDS AND REEDS FOR WEAVING 

4.f, 6 (/. net 

CORDAGE AND CORDAGE HEMP AND 
FIBRES . 

2,f. 6f/. net 

' OBI'AINAlil.rC FROM 

T. WOODHOUSE, rAvcLiin;, Wormit, Fife 

OR FROM 

EMMOTT & CO., 65, King Street, Mancii-e.ster 

‘ AND 20, HKDfOKD Si RKKT, LONDON, W.C. 2 
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Acim's \in(lcr jiito cultivation, o 
^\ctioii of j'fiis on '^fncK'^, i'll- 155 
Adjii'^lmcnt of rollcis. i(>d h-)' 

■-of sluH, T31, 171, 17-’ 

--of shiomlin^ and Kimhj:;, 231 

Air-dry libiv, do 

Alteration of decree of cardiny. 

1.55,157 

Angle and Icn^h of pm',, calculation 
on,207 

-t)f pins, 135, 160, lt)2, 2 l>y 

AntiM-ptic agentSj S3 
Arbitration, 27 

Arrangement of machinery in a spin¬ 
ning null, 45 

Attempts to grow jute, 12 

Bacterial action in retting, 18 
Baines’ work on Cotton Maniilactnre, 
117 

Bale cuttings. 81, 82. 

-, density of jute, 28 

• —, lashing a, 30 

— marks, 27, 33, 5^. ^3 
Bale-opener, 50, 31, 37, 39. bj 

-, calculation for, 53 50, 57, 38,60 

-, feeding of, Oi 

Baling jutc, oiierations of, 28-36 

- -— ])resscs, 28, 61 

— --^ output of, 33 

--^ radial filling chambers for, 

3 ’> 

-stations, 26, 33 

Bales, 29 

-, dimensions of, 27 

• -, weighing of, 3<> 

Balling machines. See Lap machines. 
]lalling system. Sec La]) system. 
Ba^^o^\s for machine batching, 70 
Batch, 49, 112 

-ticket, 49 

Batching, 48, 49, 50, 62 

-, routine of, 51 

Bimlipitam or Mestha jute, ii 
Blending, 26 
Bloom on plants, i 


Boilei T.ancashm-. \ l 
Iktj.di buiulh-'., 29 

Bot.inic.d dc's(.Iiption of )ut«' j)l.int. r 
Ihe.iKir caid, 78, S2, 119. 123, 123. 
20<J, 228 

fheaker caids, boxing ol, 120 

— . —, coiuj'.uison ol, 180, 180- 

190 

- - - — evimder of. 1 23 

- ., (h-li\eiy lolki of. 126 

.— , doping loller of. 1 29 

- - — .diawing roller of, 12(> 
-feed roller of. 125 

. — - _ _-sheet <d, 123 

— , shell of. 123 

- . shrouding of, 129 

--. speed of rollers of, 140 

- - . stiijiper ol, 123 

- -, table of parts of, i 31 

-- \\orl<(“r of, 123 

Ih(»un. 118, 119, 233 
Hiush, 209 
liundles of fibres, 2o 

--of jute, 20 

Ihitchait bale-o])encr, 51 
—- sni]>j)er, 101 
Jki> nig jute, 29 
ji>;protlntts, 2 } 9 , 2.}8, 230 

Calcutta Bale<l Jute A'-socialion, 27 
Carded material, thin sheet or fleece 
of. 126 

Carding, 113, 117. 1.19, 125, 13b, 137, 
212, 213, 23], 239 

-, alleralionofdegrecof. 154, 135, 

^L 5 

-.evolution and obj<-ct of, 114, 

119 

— origin of, 114 
Cards, 118 

-, upstnker, 258 

Carpet yarns, 24O 
Cellular tissue, 20 

Centrifugal action of card cylinder 
on fibre, i38* • 

Characteristics of jute, 11, 48, 61 
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JUTE AND JUTE SPINNING 


grating, and may be disentangled without cutting. The grates may 
easily be lifted to clean out the pits. 

Adam’s patent fan is located at the place marked L, Figs. 153 
and 154. It is driven by a belt M to induce air currents, .so that 
the dust from the juts may pass along the pipes K, Fig. 153, and 
up the pipe N. Similar pipes, O, serve to conduct the dust— 
which is drawn from under the machines—to the larger pipe P. 
Dust from other machines on the loft also passes through the pipe 
P, while a further pipe Q, F'lg. 154, from a further set of machines, 
joins pipe P at R. All the dust-laden air is then forced through 
the pressure pijie S, Figs. 153 and 154, and delivered into a separator 
T, which is housed in a framed steel gantry near the roof of the 
building. A bag is placed at the mouth of the dust pipe U to collect 
the dust, while the air is caused to escape at the upper end part V, 
F'ig. 154, of the separator. • 

Such an apparatus not only creates a comparatively clear atmo¬ 
sphere for the operatives, but prevents the dust from being scattered 
all over the batching department; moreover, a considerable 
quantity would, if not withdrawn, settle on the treated jute, and 
would pass with it to the breaker cards, only to be re-scattcred in 
the card-room. 

In some cases a plant for dust extraction is installed in the 
card room, or even at individual machines, and occasionally in 
rooms where subsequent operations are conducted. It is unneces¬ 
sary, however, to duplicate the description and illustrations, 
although the apparatus may be referred to again m Part II of this 
work, which will deal with the operations of drawing, roving, 
spinning, twisting, reeling, winding, and chain warping. 


END OF PART I 
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Hand-cards, modern, 115 

- use of, 115, no 

Harvesting of jute, 12, 16 
Harvest time, 13, i6 
Heart damage, 89 
Hcating-up of fibre, 79 
Heckles for jute, 2(1 
Hes.sian yarn, in, 204, 24^ 

Ideal \arn, 120 

Impunliesor foreign matter, 231, 235, 
• 270 

Intennediato processes, 9^ 

Jute buyer, 48 * 

-crop, weight of, i 4 

“ -- , cultuation of, 12 

-damage, pS 

-, I'lults in, 

- - libro, commercial, i 

— -dicing of, 23 

-. effects of sun’s ra\s on. 

23 

-growing distncfs, 3, b. 7 

-marks, 27, 33. 31, oi 

•-plants, <lcscnption of, 2, 3, 4, 8 

-for thr 'clung, 25 

-, luiglit of. 2 

-, types of commercial, 0, 

23 

-stalls, 62 

Kutcha bales, 26, 27, 61, in 

Lap machine, 191-203 

-, broken slivers m. 203 

-, pin for, 193 

-, sateguards for, 203 

-system, 149, 182, 193, 250 

Lashing the jute bale, 30 
Lawson breaker card, 126, 141 
Lead, 148, 150, 247 
Ligiio-ccllulosc fibres, 18, 22, 83 
Line yarns, 121 
London jute Association, 27 
Low breaker card, 125 

-finisher card, 204-222 

Lubrication of fibre, 50, 62, 64, 65, 
08, 69, 70, 71, 83, 112 

-, apparatus for, 71, 72, 73 

-, emulsions for, 65 

Machine batching, 50, 62, 69 

-, barrows for, 79 

Manure, 14 

Marks, jute, 27, 33, 51, t>i, 63 
Maturing jute, 63, O5 
Mestha or Bimlipitam jutc, n 


Moisture, 87. 88. 8*), 91, in 

-, calculation for, 91, 92. 93 

.. test lor, 20. 89, 90, 2 17 

Mutice power, 37. 42 

-. clectiicity*for, J5 

Motor diive, I2(> 

Xaraingnnge juto, 9, 10 

Neps, 

Noiihein or Lttarya julc, 9, 10 

Object and ecolution of car<ling, 114, 
119, i*'') 

Oil, ll.ish-point of, 89 

-, lu-almg (pf, 8 j 

-, mixing of, 8 j 

-mixtuies, s ^ 

- on fibre and machinery, effect 

■if, ,S|, J 1/ 

•-j)‘. r bale, unanlity of, 83 

-, stoi.ige of, 83 

- -tests. 80 

- fists for evaporation of, 83 
Openei, 3<», 3!, 37 , 59 , O3 
Ojpci.if loll of bnlme, 28-3') 

t)i igm of carding, 11 j 
Oiitjnit of baling presses, 33, 33 
Over-retting, 2 j 

Passage between Calcutta and 
Hiindee, 35 
I\anl, 11 7 

Piclo-cellulosc fibres, 22, 83 
Pins and pinning, 228 245, 259 

-, action of, 133 

-, calculation on lenglli and angle 

of, 2t)7 

—, direction of, 135 
—, gioujung of, 231, 232, 233 

- lengtli of, 201, 2 (r 2 

—; - on stricks, action of, 131-155 

-per stjuarc incli, 23H, 2|i 

-^ calculation for, 244 

-, removal of, 229, 230 

Pitch ])m for card, 218, 219 

-for softening machine, 76 

—— of pins, 139, 239, 240 
Pond retting, 22, 24 
Porcupine feed, 223,-224 
Power sources, 37, 38 
Presses for balmy jute, 28, 61 

-, filling chambers of, 28 

-, output of, 33, 35 

-, radial chambers of, 30 

Pressing roller, construction of, 219 
Prevailing winds in India, 14 
Production, 175, 180. 213, 249, 2O3 
-, calculation for breaker card, 180 
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Qualified operative*? for crop, 13 
Quantity of oil per bale, 85 

Kadial filling chambers for jute 
presses, 30 

Rainfall for julc cultivation, i j 
Rcclothing of cards, 229 
Renewal (>[ pins, 229, 230 
Reports book, 38, 49 
Research, 154, 212, 231, 258 
Retting, 13, 14, i(», 17, 18, 20, 22, 2^, 
2 .\, 20 

-, bacterial agency in, 18 

- duration ol, 22, 23 

-— . salts for accelerating, 2^ 

Rt\’er ri'tting, 22 
Roller feed, 224 

Rollois, adjustment of, TO3, 10,4, 1O5 

-, calculation for load of hbre on, 

2O3 

-for softening machines, (>6, 08 

-, load of fibre on, 2OV-26O 

-, surface sjiccd of, 21O 

Ro]>e pulley, 40 

Ropes, bale, 31, 63, 82, 109, 231 

-, cotton, 41 

-, driving, 41 

• -for driving, 39, 40. 41 

-, horse-power of, 39 

-, Manila, 41 

-, speed of. 39 

Root comber, 94, ill 

--, pins in. 99 

-^ ])roduction of. 100, loi 

-opener, 81 

Royle, 4 

Rulibcrs, 129, 159 

Sacking weft, iii, 239, 242, 24O, 248, 

258 

Safety device for cards, 220 
Salts for accelerating reltirtg, 23, 25 
Saponifying ingredients, 83, 83 
Scribbling, 117 
Seed, 3, 15, 26 

-, change of, ig 

——, germination of, 15 

• -per acre, amount of, 13 

•—time for sowing, 14 
Selling jute, 20 

Separation of fibre from plant, 16 
Serajgungc jute, 9 
Setting. See Gauging. 

Shear jnn for softening machine, 76 
Sliell of breaker card, 125, 131 

-.adjustment of, 131, 

171, 172 
Sliver, 117, 120 


Snipping, 94, loi 

- - — - machine, loi, 109 

-, calculation for, loS 

--^ staves for. 103, 104, 105 

--, operation of, 107 

Softener or softening machine, 39, 
02, t>3, 05, 06 , 82, 83 

•-, safety device for, 75 

Softening machine rollers, ()(>, 68 

—--, production of, 78, 70 

Sources of power, 37, 38 

Speed of breaker card rollers, i 40, 2(i2 

Shunning mill, 37, 45 

-, avrangenienf <3/machinery 

in. 45, 46 

Splitting, 123, 212, 243 
Stalls lor jute, O2, 03 
Staves, 133, 136, 137, 138 
Steam hammer for jute heads, Oi 

-plants, 38 

Stoker, mechanical, 42 
Stream retting, 22 
Stuck, 78 
Stnkei-u]). 62, 78 

Strip))er, calculation for, 147, 176, 
216 

Strippers, 118, 20S 

Stripping of fibre, 17, 2.4. 26, 117 

Systems of maclunci>^, 45 

Table of speeds, etc., 21G 
'I'angetU circle. 133, 1O2, 163 
Teazer, 109, 230 
Thatching, 25 
Thinning, 13 
Thread. 119 

-. conditions for obtaining gooif, 

118.122 

-, transverse sections of, 121 

Tow, 109. 119, 157, 249, 251, 269 
'frain of wheels, 141 
Twist, 121, 248, 249 

Ultimate fibres, 21, 22, 153 

-, dimensions of, 21, 22 

Under-retting, 24 
Unev'en retting, 23 
Upstnkcr card, 25S 
Uptake, 148 

Ultarya or Northern jute, 9 

Varieties of ]utc, 9-12 
Viscometer for testing oil, 80 

Washing, 13, 14, 17, 24, 23, 2O 
Waste, 45, 91, 99, 109, 125, 246, 247, 
248. 230, 231, 253, 255, 259 
- - cleaner, 251 
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Water power, 37 
-wIu'cU, ^7 

Watsoii-Fawcett “Cjelone” piev'^ 

Weedin'?, 15 
Weighing of bales, v'> 

W’ei'ght of jvito Clop, 13 
Wheel, compound, 1 \£ 

--gearing and calculation, i ji 

-, mtermediate, i \2 


WiniK. I } 

Wool, u p 117. I iS 
Woikt r, 11S. jo.S 

-. calculation for, 1 17, 173. i7<'. 

’ * 5 

Woin pins, 2,2 s, 2 2») 

Vain counts. Sre founts. 

. stienglh ol. 2 pi 
Yu'hl ot ril>ie, 23 
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